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THE  PROCEEDINGS 

OF  THE 

American  Gas  Light  Association. 

TWENTY-NINTH  ANNUAL  MEETING, 

ilELD  AT 

STEINERT  HALL,  BOSTON, 

October  i6thto  i8th,  1901, 


First  Day — Morning  Session. 

The  Association  was  called  to  order  at  ten  o’clock  a.  m.  by  the 
President,  Mr.  Edward  G.  Pratt. 

The  following  members  were  in  attendance. 

Ho7iorary  Members. 


Barker,  Forrest  E., 

- Boston,  Mass. 

Active  Members. 

Addicks,  Walter  R., 

Boston,  Mass. 

Africa,  Walter  G., 

- Manchester,  N.  H. 

Arthur,  F.  M.,  - 

Philadelphia,  Pa. 

Baehr,  Wm.  A., 

Denver,  Colo. 

Barrett,  W.  E.,  - 

Ardmore,  Pa. 

Battin,  H.  S., 

- Philadelphia,  Pa. 

Beal,  William  R., 

New  York,  N.  Y. 

Bell,  Ernest  Wm., 

- St.  Louis,  Mo. 

Blinks,  Walter  M., 

Michigan  City,  Ind 

Blodget,  Charles  W, 

, - - Providence,  R.  I. 

Brown,  Ernest  C., 

New  York,  N.  Y. 

Brundrett,  E.  L.,  - 

- Philadelphia,  Pa. 

Buck,  David,  Jr., 

Phoenixville,  Pa. 

Buck,  H.  M., 

- Waukesha,  ^Vis. 
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Buckman,  James, 
Butterworth,  Irvin, 
Callanan,  John  M.,  - 
Capelle,  George  S., 
Cathels,  Edmund,  - 
Clark,  Walton,  - 
Clarke,  George  S.,  - 
Clary,  Edward  D., 
Coates,  John  R., 
Coffin,  John  A.,  - 
Coggshall,  H.  F.,  - 

Cooke,  x^lfred  S.,  - 
Cooper,  Wm.  H., 
Cosgrove,  VV,  L.,  - 
Cowdery,  E.  G., 

Coyle,  Patrick, 
Cressler,  A.  D., 

Curley,  Thomas,  - 
Curtis,  Samuel  Philip, 
Daly,  David  R.,  - 
Daniels,  John  M.,  - 
Davis,  Fred.  J.,  - 
Dell,  John, 

Dickey,  Chas.  H., 
Donahue,  E.  J., 
Dunbar,  Carl  H., 
Dutton,  Lewis  R.,  - 

Dutton,  R.  Flayes, 
Earnshaw,  Edward  H., 
Egner,  Frederic,  - 
Ferrier,  James, 

Fitz,  Robert  F.,  - 
Flemming,  Dudley  D., 
Floyd,  Fred.  W., 
Forstall,  Alfred  E.,  - 
Forstall,  Walton, 
Fowler,  Samuel  J.,  - 
Frueauff,  Frank  W., 
Gates,  Frederick  W., 
Geggie,  David  H., 


Philadelphia,  Pa. 
Denver,  Colo. 

Chester,  Pa. 
Wilmington,  Del. 
Hamilton,  Ont. 
Philadelphia,  Pa. 

Kansas  City,  Mo. 
Burlington,  Iowa. 
Ottawa,  Ont.,  Canada. 
Gloucester,  Mass. 
Fitchburg,  Mass. 

New  York,  N.  Y. 
Amsterdam,  N.  Y. 
Atlanta,  Ga. 
'Milwaukee,  Wis. 
Charlestown,  Mass. 

Fort  Wayne,  Ind. 
Wilmington,  Del. 
Philadelphia,  Pa. 

Jersey  City,  N.  J. 
Columbia,  S.  C. 

Boston,  Mass. 

St.  Louis,  Mo. 
Baltimore,  Md. 
Philadelphia,  Pa. 

Elgin,  111. 

Wyncote,  Pa. 

Hanover,  Pa. 
Philadelphia,  Pa. 
Norfolk,  Va. 

Columbus,  Ga. 

Elgin,  III. 

Jersey  City,  N.  J. 

New  York,  N.  Y. 

New  York,  N.  Y. 
Philadelphia,  Pa. 

Boston,  Mass. 

Denver,  Colo. 

Hamilton,  Ont.,  Canada. 
Quebec,  Canada. 
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Gerould,  Charles  L., 
Gilford,  Nathaniel  W., 
(dasgow,  Arthur  G., 
Golden,  John  W., 

Graf,  Carl  H., 
Greenough,  Malcolm  S., 
Gribbel,  John, - 
Guldlin,  Olaf  N., 
Hadden,  Jas.  M., 
Harbison,  John  P., 
Harper,  George  H., 
Holmes,  Rufus  E., 
Holzer,  E.  (C,  - 
Horton,  Thos.  O., 
Humphreys,  Alex.  C., 
Humphreys  C.  J.  R.,  - 
Jenkins,  E.  H., 

Jourdan,  James  H.,  - 

Kellogg,  L.  L., 
Keppelman,  John  H., 
Klumpp,  John  B.,  - 
Knowles,  W.  P., - 
Lamson,  Charles  I)., 
Leach,  Henry  B., 
Learned,  Charles  A., 
Learned,  Waldo  A., 
Leonard,  Chas.  F.,  - 
Lillie,  Lewis, 

Littlehales,  Thoma.^;, 
Lynn,  James  T., 
McDonald,  William, 
Mcllhenny,  John  D.,  - 
McKay,  William  E., 
Mann,  Howard  E., 

Max  Win.  J.,  - 
Mayers,  J.  Alex., 
Merrifield,  L.  L., 

Miller,  Alten  S.,  - 
Miller,  Carroll, 

Miller,  William  A., 


Galesburg,  111. 

New  Bedford,  Mass. 
London,  Eng. 
Savannah,  Ga. 
Hackensack,  N.  J. 
Cleveland,  Ohio. 
Philadelj)hia,  Pa. 
Fort  Wayne,  Ind. 
Poughkeepsie,  N.  Y. 
Hartford,  Conn. 
Altoona,  Pa. 
Winsted,  Conn, 
h'aston.  Pa. 
Stapleton,  N.  Y. 
New  York,  N.  Y. 
Lawrence,  Mass. 

San  Antonio,  Texas. 
Brooklyn,  N.  Y. 
Sioux  City,  Iowa. 
Reading,  Pa. 

Omaha,  Neb. 
Richmond,  Va. 
Worcester,  Mass. 
Taunton,  Mass. 
Meriden,  Conn. 
Newton,  Mass. 

Fall  River,  Mass. 
Philadelphia,  Pa. 
Syracuse,  N.  Y. 
Detroit,  Mich. 
Albany,  N.  Y. 
Philadelphia,  Pa. 
Dorchester,  Mass. 
Cleveland,  Ohio. 
Middletown,  N.  Y. 
New  York,  N.  Y. 
Toronto,  Canada. 
New  York,  N.  Y. 
Chicago,  111. 
Cincinnati,  Ohio. 
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Mitchell,  Kerr  M.,  - 
Morrell,  E.  E.,  - 
Morris,  W.  Cullen,  - 
Morrison,  H.  K., 
Morton,  Fred.  N.,  - 
Moses,  Frank  D., 
Nettleton,  Chas.  H., 
Norris,  Rollin,  - 
Norton,  W.  F., 

Nute,  Joseph  F.,- 
Nutting,  Chas.  H.,  - 
Page,  Carter  H.,  Jr.,  - 
Paullins,  Wm.  C.,  - 

Pearson,  William  H.,  - 
Pratt,  Edward  G.,  - 
Prichard,  Charles  F.,  - 
Quinn,  Andrew  K.,  - 
Ramsdell,  George  G.,- 
Randolph,  William  W., 
Rice,  Henry  L.,  - 
Richardson,  Frank  S., 
Riselay,  Wm.  S., 
Roberts,  George  J., 
Robison,  C.  D.,  - 
Ross,  Alexander, 
Rossmai),  G.  M., 
Rowland,  William  L., 
Russell,  Daniel  R., 
Sabbaton,  F.  A., 

Searle,  R.  M.,  - 

Seaverns,  F , - 
Shattuck,  John  D., 
Shelton  F.  H., 
Sherman,  F.  C.,  - 
Slade,  Richmond  E., 
Slater,  A.  B. 

Slater,  A.  B.,  Jr., 

Slater,  Howard  C., 
Smart,  Fred.  R.,  Jr., 
Snow,  William  H., 


St.  Joseph,  Mo. 

Oak  Park,  111. 

Long  Island  City,  N.  Y. 
Concord,  N.  H. 
Hoboken,  N.  J. 

Trenton,  N.  J. 

Derby,  Conn. 
Philadelphia,  Pa. 
Nashua,  N.  H. 

Fall  River,  Mass. 
Chicopee,  Mass. 
Philadelphia,  Pa. 
Colorado  Springs,  Colo. 
Toronto,  Ont. 

Des  Moines,  Iowa. 
Lynn,  Mass. 

Newport,  R.  I. 
Philadelphia,  Pa. 

New  York,  N.  Y. 
Norfolk,  Va. 

North  Adams,  Mass. 
Buffalo,  N.  Y. 
Philadelphia,  Pa. 
Geneva,  N.  Y. 

St.  Louis,  Mo. 

Keene,  N.  H. 
Philadelphia,  Pa. 

St.  Louis,  Mo. 

Glens  Falls,  N.  Y. 

Mount  Vernon  X.  Y. 
New  York,  N.  Y. 

Darby,  Pa. 

Philadelphia,  Pa. 

New  Haven,  Conn. 
Lockport,  N.  Y. 
Providence,  R.  I. 

Boston,  Mass. 

Boston,  Mass. 

York,  Pa. 

Holyoke,  Mass. 


Spangenberg,  B.  H.,  . 
Spaulding,  Chas.  F.,  - 
Spinning,  W.  V., 

Spragle,  L.  D.,  - 

Stilwell,  B.  W., 

Strong,  C.  D., 

Stroud,  Morris  W.,  - 
Thwing,  O.  O.,  - 
Tobey,  Franklin,  Jr., 

Tuttle,  Wm.  B.,  - 
Waldo,  Charles  S.,  - 
Walker,  Edw.  M., 

Walters,  Benj.  S., 
Warmington,  Daniel  R., 
Weber,  Oscar  B., 

Westcott,  John  T., 

Wharton,  W.  S.,  - 
Wheeler,  Fred.  B.,  - 
Whipple,  Henry  S., 

White,  Chas.  E., 

White,  Wm.  Henry, 

Wilcox,  John  F., 

Williams,  E.  H.,  - 
Williams,  L.  S., 

Williams,  W.  L.,  - 
Williamson,  John, 

Witherby,  Edwin  E., 

Wood,  Stuart,  - 
Wood,  William  A., 
Woodward,  Ralph,  - 
Yorke,  Eugene  H., 

Young,  Percy  S., 

Young,  Peter, 

Zeek,  Charles  F., 

Associate 

Allen,  Walter  S.,  - 
Atwater,  C.  G.,  - 
Cartwright,  Henry  R.,  - 
Coburn,  Cyrus  M.,  - 


Philadelphia,  Pa. 

- Waltham,  Mass. 

Peru,  Ind. 

- Johnstown,  N.  Y. 
Yonkers,  N.  Y. 

J.ong  Branch,  N.  J. 
Philadelphia,  Pa. 

- St.  Louis,  Mo. 
Kingston,  N.  Y. 

- Long  Branch,  N.  J. 
Boston,  Mass. 

Hyde  Park,  Mass. 
Philadelphia,  Pa. 

- Cleveland,  Ohio. 

New  York,  N.  Y. 

- London,  Eng. 

- Whatcom,  Wash. 
Binghamton,  N.  Y. 

- Rockford,  111. 
Wakefield,  Mass. 

- New  York,  N.  Y. 
Cleveland,  Ohio. 

- Waterbury,  Conn. 
Harrisburg,  Pa. 

- Paterson,  N.  J. 
Chicago,  111. 

- New  York,  N.  Y. 
Philadelphia,  Pa. 

- Boston,  Mass. 
Philadelphia,  Pa. 
Portland,  Me. 

Jersey  City,  N.  J. 

- Detroit,  Mich. 
Pensacola,  Fla. 

Members. 

- New  Bedford,  Mass. 
New  York,  N.  Y. 

- Philadelphia,  Pa. 
Chelsea,  Mass. 


Coleman,  H.  W.,  - 
Collins,  David  J., 

Crane,  William  M., 
Curley,  Edward  J., 
Dickey,  Edmund  S , 
Eaton,  Alfred  B., 

Fisk,  John  T., 

Graves,  George  W..  - 
Guenther,  Carl  M., 
Harper,  H.  D.,  - 
Hayward,  S.  F., 

Higgins,  C.  M.,  - 
Hinman,  C.  W.,  - 

Jacobs,  Chas  H., 
Luqueer,  Robt.  O., 
McDonald,  Donald,  - 
Mansur,  John  H.,  - 
Mueller,  Robt.,  - 
Norton,  Arthur  h .. 
Norton,  Harry  A., 
Pearson,  J.  A., 

Persons,  F.  R.,  - 
Prendergast,  Daniel  J.,  - 
Roper,  George  D., 
Steward,  Robt.  Bruce,  - 
Tolman,  ^^'m.  Nichols. 
Van  Wie,  E.  G.,  - 

Wells,  Fred.  K., 
Wharton,  Henry,  - 


- Philadelphia,  Pa, 
Philadelphia,  Pa. 

- New  York,  N.  Y. 
Wilmington,  Del. 

- Baltimore,  Md. 
Chicago,  111. 

- Concord,  N.  H. 
Rochester,  N.  Y. 

- Philadelphia,  Pa. 
Chicago,  111. 

- New  York,  N.  Y. 
New  York,  N.  Y. 

- Boston,  Mass. 
Detroit,  Mich. 

New  York,  N.  Y. 
Albany,  N.  Y. 

- Royersford,  Pa. 
Decatur,  111. 

- Boston,  Mass. 
Boston,  Mass. 

- Philadelphia,  Pa. 
Toledo,  Ohio. 

New  York,  N.  Y. 
Rockford,  111. 
Chattanooga,  Tenn, 
Philadelphia,  Fa. 

- Detroit,  Mich. 
Chicago,  111. 
Philadelphia,  Pa. 


The  President: — The  first  business  in  order  this  morning  will 
be  the  reading  of  the  minutes  of  the  last  annual  meeting. 

Mr.  Kellogg: — I move  that  the  reading  of  the  minutes  be  dis- 
pensed with,  inasmuch  as  they  have  been  published  in  the  Pro- 
ceedings of  the  Association. 

Carried. 

The  President:  —Next  in  order  will  be  the  reading  of  the  re- 
port of  the  Council  on  Applications  for  Member^lup  and  Transfers 
of  Membership. 
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The  Secretary  read  the  following  report : 

Boston,  October  i6,  1901. 

To  the  American  Gas  Light  Association, 

Gentlemen  : — Your  Council  has  approved  the  following  appli- 
cations for  membership,  and  submit  them  to  you  with  the  recom- 
mendation that  they  receive  favorable  action. 

Proposed  for  Active  Membership. 

* Allen,  William  H.,  No.  575  Broad  St.,  Newark,  N.  J.,  Commer- 

cial Agent  of  Essex  & Hudson  Gas  Company. 

* Allyn,  Horace  A.,  Third  St.,  East  Cambridge,  Mass.,  Superin- 

tendent of  Cambridge  Gas  Light  Company. 

Apperson,  Richard  D.,  Lynchburg,  Va.,  President  of  The  Lynch-  . 
burg  Gas  Company,  The  Petersburg  Gas  Company,  and  The 
Columbia  Gas  Light  Company. 

Blake,  S.  N.,  No.  501  Realty  Building,  Elmira,  N.  Y.,  President 
Norwich  (N.  Y.)  Gas  & Electric  Company,  and  Treasurer  of 
Dansville  Gas  & Electric  Company. 

Brown,  W.  O.,  Phillipsburg,  N.  J.,  Superintendent  of  Peoples  Light, 
Heat  and  Power  Company. 

Burrage,  Charles  D.,  No.  24  West  St.,  Boston,  Mass.,  Vice-Presi- 
dent and  Secretary  of  the  Boston  Gas  Light  Company,  South 
Boston  Gas  Light  Company,  Roxbury  Gas  Light  Company, 
and  the  Bay  State  Gas  Company. 

* Butterworth,  C.  W.,  St.  Albans,  Vt.,  Superintendent  of  St.  Albans 

Gas  Light  Company. 

Case,  Willard  E.,  Auburn,  N.  Y.,  Vice-President  of  American  Light 
and  Traction  Company. 

Chandler,  Frank  E.,  Medford,  Mass.,  President  and  General  Man- 
ager of  Malden  & Melrose  Gas  Light  Company. 

Childs,  Arthur  E.,  No.  23  Central  St.,  Boston,  Mass.,  President  of 
Delaware  Gas  Light  Company  (Easton,  Pa.) 

* Clabaugh,  G.  W.,  Omaha,  Neb.,  Secretary  of  the  Omaha  Gas 

Company. 

Clark,  Thomas  H.,  Spencer,  Mass.,  Superintendent  of  Spencer  Gas 
Company. 


Present  at  meeting. 


* Crafts,  H.  C.,  No.  216  Main  St.,  Northampton,  Mass.,  Superin- 

tendent of  Northampton  Gas  Light  Company. 

* Curran,  G.  W.,  No.  115  Hawthorne  Ave.,  Yonkers,  N.  Y.,  Audi- 

tor of  Westchester  Lighting  Company. 

Dawson,  George  H.,  No.  285  Court  St.,  Binghamton,  N.  Y., 
Superintendent  of  Binghamton  Gas  Works. 

* Dole,  Charles  E.,  Bangor,  Me.,  Superintendent  of  Bangor  Gas 

Light  Company. 

* Dunn,  Frank  S.,  No.  1131  Broadway,  Albany,  N.  Y.,  Superin- 

tendent of  Municipal  Gas  Company  of  Albany. 

^ Dusenberry,  J.  P.,  Newark,  N.  J.,  Secretary  of  the  Essex  & Hud- 
son Gas  Company. 

* Eysenbach,  Ernest  E.,  Columbus,  Ohio,  Superintendent  of  Colum- 

bus Gas  Company. 

^ Forbes,  Charles,  London,  Ontario,  Canada,  Superintendent  of 
City  Gas  Company. 

* Ganser,  Herbert  H.,  Norristown,  Pa.,  Superintendent  of  Gas 

Company  of  Montgomery  County. 

Goodnow,  George  F.,  Waukegan,  111.,  General  Manager  of  the 
North  Shore  Gas  Company. 

* Gould,  John  A.,  No.  24  West  St.,  Boston,  Mass.,  Chief  Engineer 

of  the  Brookline  and  Dorchester  Gas  Light  Companies. 

* Hilleke,  August  F.,  Everett,  Mass.,  Assistant  Superintendent  of 

the  New  England  Gas  and  Coke  Company. 

* Knight,  J.  J.,  Kalamazoo,  Mich.,  General  Manager  of  the  Kal- 

amazoo Gas  Company. 

Light,  George,  No.  205  East  First  St.,  Dayton,  Ohio,  Assistant 
Superintendent  of  the  Dayton  Gas  Light  and  Coke  Company. 

* Linton,  S.  E.,  Jr.,  Sag  Harbor,  N.  Y.,  Superintendent  of  the  Sag 

Harbor  Gas  Works,  The  United  Gas  Improvement  Company. 

* Maemun,  G.  F.,  Marlboro,  Mass.,  General  Manager  of  the 

Marlboro  Gas  Light  Company. 

Motley,  George  S.,  Lowell,  Mass.,  Treasurer  of  The  Lowell  Gas 
Light  Company. 

* Old,  George,  St.  Augustine,  Fla.,  Superintendent  of  the  St. 

Augustine  Gas  and  Electric  Light  Company. 


* Present  at  meeting. 
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^ Pollitt,  L.  I.,  Pine  Bluft',  Ark.,  Manager  of  the  Pine  Bluff  Light 
and  Water  Company. 

* Powers,  Edgar  T.,  Lincoln,  Neb.,  General  Manager  of  the  Lin- 

coln Gas  and  Electric  Company. 

Ruggles,  C,  S.  J.,  Gardner,  Mass.,  Superintendent  of  the  Gardner 
Gas  Company. 

Sargent,  Fred  H.,  Lawrence,  Mass.,  Superintendent  of  the  Law- 
rence Gas  Company. 

Secord,  W.  L.,  No.  42  Washington  Ave.,  New  Rochelle,  N.  Y., 
Chief  Clerk  in  charge  of  Distribution  New  Rochelle  District 
of  the  Westchester  Lighting  Company. 

Seymour,  William  W.,  Tacoma,  Wash.,  President  Tacoma  Gas 
and  Electric  Light  Company. 

* Stratton,  F.  A.,  Mount  Vernon,  N.  Y.,  Vice-President  of  the 

Westchester  Lighting  Company,  Pludson  River  Gas  and 
Electric  Company,  White  Plains  Lighting  Company. 

Taussig,  J.  Hawley,  Newark,  N.  J.,  Superintendent  of  the  Market 
Street  Works  of  the  Essex  and  Hudson  Gas  Company. 

Taylor,  J.  D.,  Jr.,  Pueblo,  Colo.,  Secretary  and  General  Manager 
of  the  Pueblo  Gas  Light  Company. 

* Thompson,  F.  deV.,  Springfield,  Mass.,  General  Manager  of  the 

Springfield  Gas  Light  Company. 

Tippy,  B.  O.,  Detroit,  Mich.,  Superintendent  of  the  Detroit  City 
Gas  Campany. 

Tull,  Lucien  P.  F.,  No.  340  Third  Ave.,  New  York,  N.  Y.,  Audi- 
tor of  the  New  Amsterdam  Gas  Company. 

^ Walker,  Sidney  R.,  No.  401  Centre  St.,  Bay  City,  Mich.,  Super- 
intendent of  the  Bay  City  Gas  Company. 

* Waring,  George  H.,  Jr.,  Savannah,  Ga.,  Superintendent  of  the 

Mutual  Gas  Light  Com])any. 

Williams,  Herbert  G.,  No.  37  South  Thirteenth  Ave.,  Mount  Ver- 
non, N.  Y.,  Agent  Westchester  Lighting  Company. 

* Wood,  T.  B.,  Sixth  and  Provost  Sts.,  Jersey  City,  N.  J.,  Super- 

intendent of  the  Jersey  City  Works  of  the  Hudson  County 
Gas  Company. 


* Present  at  meeting. 
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Young,  Richard  R.,  No.  185  Main  Ave.,  Passaic,  N.  J.,  Agent  for 
the  Passaic  District  of  The  Paterson  and  Passaic  Gas  and 
Electric  Company. 

* Young,  Robert,  Jr.,  No.  327  Spring  St.,  Atlanta,  Ga.,  Superin- 

tendent of  the  Atlanta  Gas  Light  Company. 

Proposed  for  Associate  MeiJibership. 

Baldwin,  Chas.  H.,  159  Franklin  St.,  Boston,  Mass.,  P.  O.  Box 
2,410,  Manager  of  the  National  Meter  Co.,  Manufacturers 
Gas  Engines  and  Water  Meters. 

* Barrows,  George  Shattuck,  Gloucester  City,  N.  J.,  Engineer  of 

the  Welsbach  Light  Company. 

* Bassett,  Frank  A.,  Bridgeport,  Conn.,  P.  O.  Box  12,  Sales  Agent 

Righter  and  Marshall. 

* Bernstein,  S , 82  West  Broadway,  New  York,  N.  Y.,  President  of 

d he  S.  Bernstein  Company. 

* Burchard,  Lewis  Sayre,  6 Wall  St.,  New  York,  N.Y.,  President 

and  Treasurer  of  the  Webber  Prepayment  Attachment  Com.- 
pany. 

Chaney,  Franklin  V.,  28  Oliver  St.,  Boston,  Mass.,  Publisher  oi 
Gas  Literature,  Home  Science  Publishing  Company. 

Dickel,  Wm.  L.,  136  Liberty  St.,  New  York,  N.  Y.,  President 
of  the  Boulevard  Globe  and  Lamp  Company. 

* Dods,  John  C.,  915  Wainwright  Building,  St.  Louis,  Mo.,  En- 

gineer with  the  Laclede  Fire  Brick  Manufacturing  Company. 

* Hunter,  Harry  W.,  851  Equitable  Building,  Baltimore,  Md., 

Salesman  of  F.  & L.  Kahn  & Bros.,  Hamilton,  Ohio. 

Leakey,  Nathan  G.,  Detroit,  Mich.,  Assistant  Secretary  and 
Treasurer  of  the  Michigan  Ammonia  Works. 

* Lippincott,  Wilbur  M.,  212  West  114th  St.,  N.  Y.,  Salesman  of 

the  American  Incandescent  Gas  Company. 

* Mcllravy,  W.  N.,  100  William  St.,  New  York,  N.  Y.,  Agent  of 

the  National  Coal  Tar  Company. 

* Marsh,  Converse  D.,  136  Liberty  St.,  New  York,  N.  Y.,  Presi- 

dent of  Bryan-Marsh  Company,  Manufacturer  of  Photometers. 

* Mills,  Wm.  A.,  Portchester,  N.  Y.,  Secretary  of  Abendroth 

Brothers. 


* Fre'sei.t  at  nleetin^^ 
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* Nichols,  Carroll  B.,  224  South  Third  St.,  Philadelphia,  Pa.,. 

Salesman  of  the  Westmoreland  Coal  Company. 

* Palmer,  George  Q.,  742  East  12th  St.,  New  York,  N.  Y.,  Manager 

of  the  Quintard  Iron  Works. 

* Potter,  T.  J.,  Cleveland,  Ohio,  Salesman  of  the  Standard  Light- 

ing Company. 

Roberts,  Clarence  V.,  3d  and  Mifflin  Sts.,  Philadelphia,  Pa.,  Vice- 
President  of  the  Thomas,  Roberts,  Stevenson  Company. 

* Rodgers,  E.  H.,  942-944  Drexel  Building,  Philadelphia,  Pa., 

Treasurer  of  the  Standard  Meter  Company. 

Stroh,  George,  Detroit,  Mich.,  Superintendent  of  the  Michigan 
Ammonia  Works. 

* Terhune,  Chas.  F.,  1133  Broadway,  New  York,  N.  Y.,  Vice- 

President  of  Wm.  M.  Crane  Company. 

* Webber,  Wesley,  6 Wall  St.,  New  York,  N.  Y.,  Engineer  of  the 

Webber  Prepayment  Attachment  Company. 

Welch,John  S.,N.W.  cor.  Broad  and  Arch  Sts., Philadelphia, Pa., Gas 
Engine  Expert,  with  the  United  Gas  Improvement  Company. 

* Wickham,  Leigh,  St.  Louis,  Mo.,  Salesman  of  the  Parker- 

Russell  Mining  & Manufacturing  Company. 

Wilkinson,  C.  T.,  Brockville,  Ontario,  Canada,  Consulting  Gas 
and  Electric  Engineer. 

Tra7isfers  from  Associate  to  Active. 

Collins,  David  J.,  1403  Arch  St.,  Philadelphia,  Pa.,  P.  O.  Box 
1564,  Sales  Agent  and  Consulting  Engineer  of  the  United  Gas 
Improvement  Company. 

Mansur,  John  H.,  Royersford,  Pa.,  President  of  the  Consolidated- 
Schuylkill  Gas  Company. 

Roper,  George  D.,  Rockford,  111.,  Vice-President  of  the  Boone 
Gas  Company,  Boone,  Iowa. 

Number  of  Applications — Active 48 

“ “ “ Associate 25 

Total 73 

Transfers .3 

Respectfully  submitted  for  the  Council, 

Alfred  E.  Forstall,  E.  G.  Pratt, 

Secretary . Preside7it^ 


Present  at  Meeting. 
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On  motion  of  Mr.  White,  the  Secretary  was  directed  to  cast  the 
ballot  of  the  Association  for  the  election  of  those  named  in  the 
report.  Mr.  Lewis  Lillie  and  Mr.  E.  C.  Brown  were  apj)ointed 
tellers;  the  ballot  was  cast  by  the  Secretary  as  directed,  and  the 
applicants  were  declared  duly  elected  members  of  the  Association. 

The  President: — Gentlemen,  you  have  elected  the  members 
recommended  by  the  Council.  If  any  of  those  gentlemen  are 
present  I would  ask  them  to  rise  in  their  seats.  I desire  to  say  to 
you,  gentlemen,  that  the  Association  welcomes  you  to  member- 
ship, with  the  hope  that  your  connection  with  us  may  be  of  mu- 
tual benefit;  and  especially  that  you  may  receive  benefits  from  the 
Association  that  will  cause  you  to  be  thankful  that  you  have  be- 
come mem.bers.  We  greet  you. 

The  next  business  in  order  is  the  report  of  the  Council  on  the 
management  of  the  affairs  of  the  Association  during  the  past  year. 

The  Secretary  read  the  following : 

REPORT  OF  COUNCIL. 

Boston,  October  i6,  1901. 

To  the  American  Gas  Light  Association, 

Gentlemen: — Your  Council  has  the  honor  to  make  its  annual 
report  as  follows:  — 

A separate  report  upon  applications  for  membership  recom- 
mends the  election  of  73  applicants. 

We  recommend  the  election  to  honorary  membership  of  Dr.  H. 
Bunte  and  of  Herr  W.  Von  Oechelhaeuser  Dr.  Bunte  has  probably 
done  as  much  work  in  chemical  and  scientific  investigation  into  the 
processes  of  gas  manufacture  as  any  other  one  man  connected 
with  the  industry;  and  Herr  Von  Oechelhaeuser,  as  manager  of 
the  German  Continental  Gas  Company,  has  been  foremost  in  the 
ranks  of  German  Gas  Engineers. 

The  resignations  of  seven  active  and  three  associate  members 
have  been  received  and  accepted  during  the  year. 

The  following  list  of  papers  has  been  approved  to  be  read  at 
this  meeting. 

‘‘  The  Analysis  of  Gas  Accounts,”  by  Paul  Doty,  Detroit,  Mich. 

“What  is  the  Business  of  a Gas  Company?”  by  Frank  D, 
Moses,  Trenton,  N.  J. 


“Tar  and  Water  from  Water-Gas,”  by  William  E.  McKay, 
Dorchester,  Mass. 

“ Retort  Ovens  as  Producers  of  Illuminating  Gas,”  by  T.  Little- 
hales,  Syracuse,  N.  Y. 

“ Further  Notes  on  Retort  House  Practice,”  by  E.  H.  Earn- 
shaw,  Philadelphia,  Pa. 

“The  Fuel  Value  of  Residuals,”  by  C.  F.  Prichard,  Lynn,  Mass. 

Also  the  following  short  topics: 

“ Bagging  Live  Gas  Mains,”  by  Mr.  P.  H.  Gibbons,  of  Phila- 
delphia, Pa. 

“ A Discussion  of  the  Differences  between  Two  Sets  of  Stand- 
ards for  Cast  Iron  Pipes  and  Fittings,”  by  Mr.  Walton  Forstall, 
of  Philadelphia,  Pa. 

We  regret  that  the  efforts  made  to  arrange  for  a lecture  to  be 
delivered  before  the  Association  during  the  meeting,  have  not 
been  successful. 

In  accordance  with  the  instructions  of  the  Association  as  voted 
at  the  last  meeting,  the  Secretary  sent  to  all  the  active  members  of 
the  Association  letters  asking  their  opinion  as  to  the  suitability  of 
the  cast  iron  pipe  and  fittings  standards  of  the  Association  and 
their  willingness  to  insist  on  being  furnished  with  pipe  and  fittings 
conforming  to  the  standard.  Out  of  a total  of  461  members 
addressed  he  has  received  replies  from  99,  of  whom  59  approved 
of,  6 did  not  approve  of,  and  34  partially  approved  of,  were  doubt- 
ful about,  or  did  not  care  to  express  their  views  as  to  the  standards. 
Owing  to  the  small  number  of  members  heard  from  in  approval  he 
exercised  the  discretion  given  him  as  to  carrying  out  the  remainder 
of  the  instructions  contained  in  the  resolutions  mentioned  above, 
and  did  not  write  the  pipe  manufacturers.  In  view  of  these  facts 
it  was  thought  well  to  again  bring  the  matter  before  the  Associa- 
tion ; and  it  was  referred  to  the  Research  Committee  with  the 
request  that  they  report  on  it  at  this  meeting  of  the  Association. 

At  the  last  meeting  of  the  Association,  the  President,  Mr.  Rams- 
dell,  was  authorized  to  appoint  a Committee  of  three  to  consider 
the  question  of  a system  of  uniform  accounts  for  gas  companies. 
This  Committee  was  appointed  as  follows : 

A.  C.  Humphreys,  Chairman, 

Lewis  Lillie, 

A.  P.  Lathrop, 
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and  it  will  make  a report  at  this  meeting. 

Respectfully  submitted, 

Alfred  E.  Forstall,  Edward  G.  Pratt, 

Sea'etary . President. 

Mr.  White  moved  that  the  report  be  received,  placed  on  file, 
and  the  recommendations  acted  upon  seriatim. 

Carried. 

On  motion  of  Mr.  Shelton  the  Secretary  was  directed  to  cast 
the  ballot  of  the  Association  for  the  election  of  Dr.  H.  Runte  and 
of  W.  Von  Oechelhaeuser  to  honorary  membership  in  the  Associa- 
tion, as  recommended  by  the  Council.  Mr.  A.  S Miller  and  Mr. 
Walton  Forstall  were  appointed  tellers:  the  ballot  was  cast  by  the 
Secretary  as  directed,  and  the  gentlemen  named  were  declared 
duly  elected  honorary  members  of  the  Association. 

The  Secretary  read  the  following  reports  of  the  Treasurer  and 
Secretary,  and  the  report  of  the  Finance  CoHimittee,  which  were 
on  motion  of  Mr.  White  received  and  placed  on  file. 


Report  of  Treasurer  for  Year  Ending  Sept.  30,  1901. 

Receipts. 


Dues  for  year  1898 

“ “ 1900 

“ “ 1901 

‘‘  “ 1902 


$ 10  00 

60  00 

155  00 

2,408  47 
5 47 

— $2,638  94 


Life  Membership 50  00 

Initiation  Fees,  Members  elected  October  17,  1900. . . . 470  00 

Sale  of  Proceedings 197  65 

‘‘  Badges 7 00  • 

‘‘  Williams  Typewriter 65  00 

Interest  on  Deposit  in  Savings  Bank 35  17 


Total  receipts $3,463  76 

Cash  balance  from  last  year 859  ii 


Total 


$4,322  87 


Expenditures. 


Expense  of  28th  Annual  Meeting $ 312  70 

Report  of  28th  Annual  Meeting  and  Report  of  Council 

Meeting  October  16,  1900 240  00 

Expense  of  Council  Meeting  May  14,  1 901 61  61 

Report  of  Council  Meeting  May  14,  1901 22  00 

Publishing  Proceedings,  Vol.  XVII 1,029 

Distribution  of  Proceedings,  Vol.  XVII... 133  45 

Printing  Advance  Copies  of  Papers 33  00 

Distribution  of  Advance  Copies  of  Papers 5 50 

Subscription  to  Educational  Fund 250  00 

Salary  of  Secretary  and  Treasurer. 600  00 

R.  R.  Agent  for  29th  Annual  Meeting 17  00 

Subscriptions  to  Publications 12  92 

Binding  Periodicals 7 50 

Miscellaneous  Printing,  Circulars,  Programmes, |etc. .. . 98  15 

Postage  Stamps  and  Stamped  Envelopes 104  82 

Membership  Badges 196  00 

Stationery 22  25 

Telephone  and  Telegrams ^4  95 

Expressage 8 69 

Office  Expenses 8 67 

Williams  Typewriter 62  50 

Book  Cases 20  50 


Total $3,261  81 

Total  Receipts 4,322  87 

Total  Expenditures.  3,261  81 


Balance $1,061  06 

Net  Balance  in  National  Newark  Bank- 
ing Company,  as  per  bank  book $ 5414 

Cash  in  Savings  Bank 1,006  92 


$1,061  06 

Respectfully  submitted  by 

ALFRED  E.  FORSTALL, 

Treasurer. 
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Bos'jon,  Mass.,  Oct.  i6,  1901. 

We,  the  undersigned  members  of  the  Finance  Committee  of  the 
American  Gas  Light  Association,  have  this  day  examined  the 
books  and  accounts  of  Alfred  E.  Forstall,  Secretary  and  Treasurer, 
for  the  year  ending  September  30,  1901,  and  have  found  the  same 
to  be  correct. 

Wm.  R.  Beal,  Chairman^ 

Rollin  Norris. 

Fifiaiice  Com??iittee. 


Membership  Report  of  Secretary  for  Year  Ending  Sept, 

30,  1901. 

Hono7^ary  Membet's. 

On  Roll  October  1,1900 8 

Elected  October  17,  1900 b 2 

On  Roll  September  30,  1901 10 

Active  Members. 

On  Roll  October  i,  1900 . 437 

fdected  October  17,  1900. 36 

Transferred  from  Associate  to  Active  October 
1 7,  1901 I 

474 

Dropped  from  Roll  October  16  to  February  18,  7 

Resigned  during  year 7 

Died  during  year 8 

22 

On  Roll  September  30,  1901 452 

A s sod  ate  Mem  bers . 

On  Roll  October  1 , 1900 75 

Elected  October  17,  1900 12 

87 

Dropped  from  Roll  December  27,  1900 i 

'Transferred  from  Associate  to  Active  October 

1 7,  1900 I 

Did  not  qualify i 

Resigned  during  year 3 

Died  during  year 2 

8 

On  Roll  September  30,  1901 79 


Total  Membership  September  30,  1901. 


541 
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Deceased. 

Active. 

G.  W.  Abel,  Atlanta,  Ga.,  December  21,  1900. 

A.  C.  Gandey,  Lambertville,  N.  J.,  December  30,  1900. 

David  W.  Crafts,  Northampton,  Mass.,  March  12,  1901. 

C.  C.  Fry,  Lynn,  Mass.,  March  21,  1901. 

William  Stacey,  Cincinnati,  Ohio,  June  17,  1901. 

James  Slade,  Yonkers,  N.  Y.,  June  18,  1901. 

George  B.  Neal,  Charlestown,  Mass.,  July  7,  1901. 

Previously  reported  but  included  in  the  above  report, 

Geo.  Treadway  Thompson,  Denver,  Colo.,  October  i,  1900. 

Death  not  included  in  the  above  Membership  Report, 

Wm.  Wallace  Goodwin,  Philadelphia,  Pa.,  October  6,  1901. 

Associate. 

Harold  Humphreys,  New  York,  N.  Y.,  February  12,  1901. 

Wm.  E.  Barrows,  Philadelphia,  Pa.,  July  30,  1901. 

Dropped  by  Action  of  Council. 

Active. 

New  York,  N.  Y. 

Pasadena,  Cal. 

Connersville,  Ind. 

Woonsocket,  R.  I. 

Clinton,  Mass. 

Milwaukee,  Wis. 

Chicago,  111. 

Associate. 

James  S.  Manning New  York,  N.  Y. 

The  President  The  next  business  will  be  the  report  of 
Special  Committees. 

The  Secretary  ; — Under  this  head  is  usually  read  the  Report 
of  the  Trustees  Gas  Educational  Fund  to  the  Association  and  to 
the  subscribers  to  the  Fund.  Although  properly  and  technically 
speaking  the  Trustees  are  not  a Special  Committee  of  this  Asso- 
ciation, being  a separate  organization,  it  has  nevertheless  been 
customary  to  present  their  report  under  this  order  of  bu.'^iness. 


Jas.  R.  Floyd .... 
T.  S.  C.  Lowe.... 

Anthony  Watt 

Zeuner  M. Jenks. . 
Wm.  H.  Spaulding 
James  H.  Walker. 
Clement  A.  White 
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Third  Annual  Report  of  the  Trustees  Gas  Educational 
Fund  to  the  American  Gas  Light  Association 
AND  Other  Subscribers  to  the  Fund. 

To  the  American  Gas  Light  Association  and  Subscribers  : 

Gentlemen  : — The  Trustees  appointed  at  the  Twenty-sixth 
Annual  Meeting  of  the  American  Gas  Light  Association,  held 
October  17,  1898,  to  administer  the  Educational  Fund  formed 
by  your  subscriptions,  submit  the  following  Report  as  to  the  work 
done  from  October  i,  1900,  to  September  30,  1901. 

The  main  object  for  which  the  Fund  was  raised,  that  of  encour- 
aging and  guiding  the  efforts  of  those -employees  of  gas  companies, 
who,  lacking  the  advantages  of  an  extended  education,  are  anxious 
to  acquire  knowledge  that  will  be  of  service  to  them  in  their  work, 
has  been  provided  for,  as  before,  by  the  Correspondence  Class  work- 
ing under  the  direction  of  the  Secretary.  This  Class  now  contains 
three  sections,  known  as  the  Second,  Third  and  Fourth  Sections, 
the  Second  Section  being  in  its  third  year,  the  Third  in  its  second 
year  and  the  Fourth  in  its  first  year  of  work.  Each  of  these  sec- 
tions receives  its  own  set  of  questions,  which  are  made  to  differ  as 
much  as  possible  from  those  sent  to  the  other  sections,  although 
each  section  covers  the  same  ground  during  its  three  years’  course 
as  has  been  covered  by  preceding  sections.  The  Second  Section 
will  complete  its  work  at  the  end  of  this  year  and  a Fifth  Section 
will  be  formed  at  the  same  time  from  new  applicants  for  admission 
to  the  class. 

In  September,  1900,  a rule  was  made  that  in  the  future  no 
graduates  of  a university  or  technical  college  v/ould  be  admitted 
to  full  membership  in  the  class,  but  that  any  such  applicants  could, 
upon  payment  of  an  annual  fee  of  $5,  be  admitted  to  a Special 
Section,  the  members  of  which  would  receive  the  questions  and 
answers  as  issued,  but  would  not  be  entitled  to  the  individual 
attention  given  to  the  regular  members.  The  object  of  this  rule  is 
to  make  it  certain  that  the  benefits  of  the  work  will  accrue  chiefly 
to  those  who,  having  had  the  fewest  educational  advantages,  are 
therefore  the  most  in  need  of  the  assistance  that  is  given  by  the 
work  of  the  class. 
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The  other  rules  governing  admission  to,  and  continuance  of, 
membership  in  the  class  are  as  follows; 

Eligibility  for  and  Admission  to  Membership. 

Only  employees  of  gas  companies  are  eligible  for  membership  in 
the  class. 

Employees  of  gas  companies  who  are  not  graduates  of  Univer- 
sities or  Technical  Schools,  nor  holders  of  degrees  from  Colleges 
are  eligible  for  membership  with  the  fulE privileges  of  the  Class 
without  the  payment  of  any  fee. 

To  secure  admission  to  either  the  regular  or  special  class,  a per- 
son eligible  for  membership  in  such  class  must  file  an  application, 
made  according  to  a prescribed  form,  copies  of  which  will  be  fur- 
nished by  the  Secretary  upon  request,  and  endorsed  by  a member 
of  the  American  Gas  Light  Association  or  a Subscriber  to  the 
Fund.  In  cases  where  a subscription  is  made  in  the  name  of  a 
Company,  any  of  the  executive  officers  of  such  Company  shall  be 
entitled  to  endorse  applications  for  membership  in  the  Class. 

All  applications  will  be  considered  by  the  Secretary,  who  will 
admit  to  the  Class  applicants  whose  applications,  being  in  proper 
from  and  properly  endorsed,  show  them  to  be  entitled  to  member 
ship. 

When  applications  are  received  after  the  beginning  of  a class 
year,  but  before  the  first  of  June,  the  applicants  will  be  admitted 
to  membership  in  that  section  of  the  Class  which  began  work  upon 
the  first  of  January  immediately  preceding  the  date  of  their  appli- 
cations, upon  condition  that  they  take  up  and  carry  on  the  work  in 
such  manner  as  to  complete  and  send  in  answers  to  all  the  ques- 
tions sent  out  to  such  section  during  the  first  year,  on  or  before 
the  first  of  January  next  following  the  receipt  of  the  applications. 

x\pplicants  applying  for  admission  after  the  first  of  June  will  not 
be  admitted  to  the  class  before  the  beginning  of  the  next  class 
year.  The  class  year  corresponds  with  the  calendar  year. 

Continuance  in  Class. 

Any  member  of  the  class  who  fails  to  send  in  his  answers  to  any 
set  of  questions  within  the  time  specified  for  the  receipt  of  such 
answers,  and  does  not  furnish  to  the  Secretary  a good  reason  for 
such  failure  and  secure  an  extension  of  time  in  which  to  send  in 
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these  answers,  or  having  secured  such  an  extension  of  time  in  whichi 
to  send  in  the  answers  to  any  set  of  questions,  fails  to  send  in  such 
answers  within  such  extended  time,  forfeits  his  membership  in,  and 
shall  be  dropped  from,  the  class.  A member  so  dropped,  if  still 
eligible  for  membership,  may,  upon  application,  re  enter  the  class 
as  a member  of  the  next  section  formed,  either  at  the  beginning  of 
the  next  class  year,  or  at  a point  during  such  year  corresponding 
to  that  at  which  his  membership  ceased  in  the  preceding  yerr. 

Members  of  the  class  who  send  in  answers  to  each  set  of  ques- 
tions issued  within  the  time  originally  specified  for  the  receipt  of 
such  answers,  or  within  any  extended  time  which  may  be  granted 
to  them,  will  be  continued  in  the  class  for  three  years,  but  at  the 
end  of  this  time  their  membership  shall  cease  by  limitation. 

Method  of  Itistriictio7i. 

A set  of  twelve  questions  is  sent  out  each  three  months.  An- 
swers to  each  set  of  questions  are  due  within  two  months  after  the 
date  at  which  it  is  sent  out.  In  the  preparation  of  their  answers 
the  members  of  the  class  are  at  liberty  to  use  any  and  all  sources 
of  information  at  their  command,  except  the  answers  to  such  ques- 
tions as  have  been  previously  used,  which  are  published  in  the 
Proceedings  of  the  American  Gas  Light  Association.  They  are 
also  at  liberty  to  consult  the  Secretary  in  regard  to  any  question 
which  they  do  not  understand,  or  upon  which  they  are  unable  to 
obtain  any  satisfactory  information  by  the  means  at  their  disposal. 

All  the  answers  received  from  the  members  of  the  regular  class 
are  carefully  examined  by  the  Secretary,  and  to  each  of  such  mem- 
bers is  sent  a criticism  of  his  work  based  upon  this  examination. 
Each  member  receives  also  a set  of  the  answers  prepared  by 
the  Trustees  to  the  questions.  Both  the  criticisms  ujion  the 
answers  of  the  students  to  any  set  of  questions  and  the  Trustees' 
answer^  to  these  questions  are  sent  out  with  the  next  set  of 
(pjestions. 

The  number  of  members  in  each  section  at  the  beginning  of  the 
year  and  the  changes  that  have  taken  place  during  the  year  are 
shown  in  detail  on  the  Secretary’s  Report  which  is  appended. 
The  Second  Section  now  contains  22  members,  the  Third  30  and 
the  Fourth  36,  making  the  total  membership  in  the  regular  class 
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88.  There  are  two  special  students  who  are  receiving  the  ques- 
tions and  answers  with  the  Fourth  Section. 

The  other  branches  of  the  work  as  described  in  previous  reports 
have  also  been  kept  up. 

The  Treasurer’s  Report,  which  is  appended,  shows  the  total 
amount  of  subscriptions  to  date,  the  available  income  and  expenses 
for  the  year,  a summary  of  the  cash  account  and  a statement  of 
the  amount  of  the  surplus  fund  and  the  securities  in  which  it  has 
been  invested. 

This  surplus  fund  is  made  up  of  portions  of  subscriptions  paid  in 
in  advance  of  the  time  when  they  are  due,  of  unexpended  balances 
and  of  interest  received  on  investments.  The  proper  proportion 
of  the  advance  subscriptions  will  of  course  be  drawn  out  each  year 
to  meet  expenses,  but  the  unexpended  balances  and  the  interest 
will  accumulate  into  a fund  which  will  be  available  to  assist  in 
carrying  on  the  work  in  case  all  the  present  subscriptions  are  not 
renewed  when  they  expire. 

Respectfully  submitted, 

Trustees  Gas  Educational  Fund, 

Walton  Clark, 

Chairman. 

Alfred  E.  Forstall, 

Secretary. 

Secretary’s  Report,  September  30,  1901. 
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Members  enrolled  October  i,  1900. 

. . . 42 

53 

95 

Entered  Class  January  i,  1901 ... . 

1 32 

T 

34 

Additions  to  Class  since  January  i. 

i 25 

I 

27 

42 

55  57 

2 

^56 

Resigned  since  October  i,  1900.. 

7 

7 

Resigned  since  January  i,  1901 . . . 

6 

Dropped  for  non-receipt  of  answers 

to  date 

13  20 

18  25  15  21 

66 

Total  enrollment  this  date 

22 

30  36 

2 

90 

Applications  on  file  for  admission  to 
Class  January  i,  1902 .• 


o o 

CAl 


I 


S 8 


22 


Statement  of  Eugene  Vanderpool,  Treasurer,  September 

30,  1901. 

Conditioii  of  Subscriptions. 

Total  amount  of  Subscriptions,  October 


Per  Year. 


I,  1900 

$20,979 

20 

$4,196  84 

New  Subscriptions  received  since  that 

date 

125 

00 

25 

CO 

Total  to  September  30,  1901  

$21,104 

20 

$4,221 

84 

Less  amount  discontinued  and  unpaid 

and  not  considered  good 

00 

30 

00 

Total  available  to  September  30, 

1901 

$20,999 

20 

$4,191 

84 

Received  from  Subscribers  during  year... 
Advance  payments  not  applicable  to 

$3,712 

00 

year 

120 

00 

Total  paid  in  by  Subscribers  avail- 
able for  this  year. 

$3,592 

00 

Paid  in  previous  to  current  year  on 

account  of  [901  subscriptions 

598  84 

Still  unpaid,  but  considered  good 

I 

00 

Total  amount  of  subscriptions  avail- 
able for  this  year  

$4.i9f 

84 

Dues  received  for  Membership  in  Special 

Section 

1 0 

00 

Total  amount  available  for  this  year. 

$4,201 

84 

Statement  of  Income  and  Expense  for  Year. 

Total  amount  available  for  vear 

$4,201 

84 

Expenses. 

$3,000 

Secretary’s  Salary 

00 

Office  Rent 

300 

00 

Furniture  (Filing  Cases) 

36  44 

Printing,  Stationery,  Postage,  etc . . 

457  48 

Cuts  for  Illustrating  Answers 

64 

2 1 

Total  Expenses. 

$3,858 

^3 

Balance. 

$343  71 

Cash  Account  for  Year. 


Receipts. 

Received  from  Subscribers  during 


year 

Interest  for  one  year  on  $2,000 
Binghamton  Gas  Works  ist  Mtg. 

5^  Bonds 100  00 

Interest  for  one  year  on  $1,500 
Atchison,  Topeka  & Santa  Fe 

R.R.  General  Mtg.  4^  Bonds 60  00 

Dues  received  for  Membership  in 

Special  Section  of  Class 10  00 

Cash  Balance  from  last  year 209  06 


'Total  amount  paid  in $4,091  06 

Expe?iditures. 

Total  Expenses $3,858  13 


Balance $232  93 

Net  balance  in  National  Newark 
Banking  Company,  as  per  Pass 

Book,  less  checks  unpaid $227  93 

Cash  on  hand 5 00 

Total $232  93 


Smplus  Fimd  and  Investments. 


Amounts  paid  in  in  advance ...  $1,365  56 

U nexpended  balance  from  1898-99 U33o  99 

Interest  paid  on  Bonds  to  date 239  72 

Unexpended  balance  from  1899-1900 397  70 

Total $3,333  97 

Already  Invested. 

$2,000  Binghamton  Gas  Works  ist 

Mtg.  5^  Bonds $1,930  00 

$1,500  Atchison,  Topeka  & Santa 
Fe  R.R  General  Mortgage  4^ 

^^onds 1,5  [3  75 

Total $3-443  75 


‘J  I 

' New  York,  October  ii,  1901. 

This  is  to  certify  that  we,  the  Finance  Committee,  have  examined 
the  books  and  vouchers  of  Eugene  Vanderpool,  Treasurer,  and 
find  that  the  same  are  correctly  stated  and  balanced,  and  that 
there  is  due  from  him  in  cash  the  sum  of  two  hundred  and  thirty- 
two  dollars  and  ninety  three  cents. 

Alex.  C.  Humphreys, 

VV.  F.  Douthirt, 

Finance  Committee . 


APPENDIX  TO  REPORT  OF  THE  TRUSTEES  GAS 
EDUCATIONAL  FUND. 


Fourth  Series  of  Questions,  1900-— Second  Section — Prac- 
tical Class — American  Gas  Light  Association. 

1.  What  is  meant  by  the  term  “bond”  as  used  in  speaking  of 

brick-work  ? What  is  English  Bond  ? What  is  Flemish 
Bond  ? Give  sketches  as  well  as  descriptions. 

2.  Describe,  with  sketches,  a full  set  of  retort  house  firing  and 

cleaning  tools.  Do  not  include  in  your  answer  tools  for 
repairing,  or  coal  and  coke  wagons. 

5.  Describe  briefly  and  generally  some  system  of  charging  re- 
torts by  steam  or  hydraulic  machinery. 

4.  Describe  some  form  of  apparatus  for  sepaTating  water-gas 

tar  from  its  accompanying  water,  the  purpose  being  to  re- 
move all  appearance  of  tar  from  the  works’  drainage. 

5.  What  is  meant  by  the  statement— “ I’he  specific  heat  of  a 

certain  substance  is  .750,  or  is  three-quarters  that  of  water”? 

6.  Is  the  specific  heat  of  a gas,  or  vapor,  at  constajit  pressure^ 

that  is,  when  free  to  expand,  as  gas  in  a gas-holder,  the 
same,  or  more  or  less,  than  the  specific  heat  of  the  same 
gas  or  vapor  at  constant  iwlume^  that  is  when  confined,  as 
steam  in  a boiler  ? Why  ? 

7.  An  illuminating  gas  has  the  following  composition  by 

‘ volumf" : 


Carbonic  acid 

(CO  ) 

I .Gofo 

Gxygen 

(O) 

•39*^ 

Illuminants 

4-75^^ 

Carbonic  oxide 

(CO) 

8 04^ 

Hydrogen 

(H) 

47.04^ 

Maish  Gas 

(CH.) 

36.02^ 

Nitrogen 

(N) 

2.16^ 

Calculate  the  heating  power  per  cubic  foot,  assunhng  the 
illuminants  to  be  Olefiant  Gas  (CjHJ  and  the  water 
formed  by  ;he  combustion  of  the  hydrogen  and  hydrocar- 
bons to  pass  off  as  vapor  at  a temperature  of  212°  F. 

8.  Describe  the  testing  of  a consumer’s  meter.  Give  ail  the 

precautions  to  be  observed. 

9.  If  you  were  sent  to  a house  to  investigate  a complaint  of 

“poor  gas”  how  would  you  proceed  to  determine  the  cause 
of  the  trouble  ? 

10.  Name  some  useful  purpose,  or  purposes,  to  which  tar  (coal- 

gas  or  water-gas j can  be  applied  around  gas  works,  and 
describe  the  method  of  preparation  and  employment  for 
such  purpose. 

11.  Describe  two  methods  employed  for  “venting”  oil  storage 

tanks  so  as  to  permit  the  escape,  when  the  tanks  are  being 
filled  with  oil,  of  the  vapor  that  has  accumulated  in  them 
and  to  prevent  the  formation  of  a vacuum  while  the  oil  is 
being  pumped  out,  and  state  their  respective  advantages 
and  disadvantages. 

12.  What  is  naphthalene?  What  are  its  physical  properties,  and 

how  are  the  obstructions  caused  by  it  removed  ? 

(Answer  to  these  questions  are  due  December  5th.) 


Fourth  Series  of  Questions,  1900 — 1'hird  Section — Prac- 
TiCAi.  Glass — American  Gas  Light  Association. 

1.  What  size  of  anthracite  coal  is  best  suited  for  use  as  the  fuel 

in  the  generator  of  a carburetted  water-gas  apparatus? 
Give  the  reasons  for  )our  answer. 

2.  Describe  the  putting  into,  operation  of  a bench  of  retorts 

heated  by  a generator  furnace,  from  the  lighting  of  the  fire 
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to  the  putting  in  of  the  first  charge;  giving  the  precautions 
to  be  taken  to  prevent  any  injury  to  the  setting. 

3.  Describe,  with  sketches,  one  or  more  forms  of  the  condensers 

used  for  cooling  illuminating  gas  during  the  process  of 
manufacture. 

4.  Should  the  speed  of  an  exhauster  used  for  the  purpose  of 

relieving  the  retorts  of  a coal  gas  plant  from  the  pressure 
thrown  by  the  rest  of  the  apparatus  be  governed  in  the 
same  way  as  the  speed  of  an  exhauster  used  for  drawing 
gas  from  the  relief  holder  of  a carburetted  water-gas  plant 
and  forcing  it  through  the  rest  of  the  apparatus?  Give 
the  reasons  for  your  answer. 

5.  What  is  meant  by  a “ unit  of  heat  ” or  heat  unit  ”?  What 

is  the  difference  between  quantity  of  heat  and  intensity  of 
heat  ? 

6.  A gas  with  a specific  gravity  of  .750  is  carried  by  a street 

main  over  a hill  85  feet  high.  The  gas  is  at  rest  for  the 
time.  The  pressure  in  the  pipe  as  shown  by  a syphon  gauge 
at  the  foot  of  the  hill  is  . What  will  be  the  pressure 
shown  by  a gauge  attached  to  the  pipe  at  the  top  of  the 
hill  ? Give  your  calculations. 

7.  in  the  answer  to  question  No  7 , Third  Series,  1900,  the  yield 

of  ammoniacal  liquor  per  ton  of  coal  is  given  as  30  gallons 
of  from  8 to  10  oz.  (40  to  5°  Twaddell)  strength.  What  is 
the  meaning  of  a degree  Twaddell  and  of  ounce  when  used 
in  this  connection. 

8.  Describe, — with  sketch  of  a longitudinal  section  of  both 

spigot  and  hub  showing  outside  diameter  of  spigot,  all  di- 
mensions of  the  hub  or  bell,  the  shape  of  the  lead  groove 
in  the  bell,  and  the  depth  and  finished  shape  of  the  lead, — 
the  making  of  a lead  joint  in  a 6 inch  cast  iron  main.  Give 
also  the  amount  of  lead  and  packing  used  and  the  length 
of  time  that  should  be  required  to  do  the  work. 

9.  What  is  a Holophane  Globe  and  how  does  it  affect  the  useful 

light  given  by  the  source  of  light  over  which  it  is  used  ? 

10.  In  setting  a gas  range  which  has  an  oven  burner  and  four 
top  burners  what  size  of  pipe  should  be  used,  and  to  what 
size  meter  should  it  be  connected  ? 
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11.  What  are  the  rules  by  which  to  determine  the  proper  size  of 

house  piping  to  be  used,  when  the  number  of  lights  to  be 
supplied  and  the  length  of  pipe  along  which  they  are  to 
be  placed  are  known  ? 

12.  Describe  the  preparation  and  use  of  cement  mortar  for  brick 

work  construction,  with  the  precautions  to  be  observed  to 
insure  strength  and  uniformity. 

(Answers  to  these  questions  are  due  December  ist.) 


Answers  to  Fourth  Series  of  Questions,  1900 — Second 
Section — Practical  Class — American 
Gas  Light  Association. 

Answers  to  all  these  questions,  except  Nos.  i,  3,  7,  9,  ii,  and  12 
have  been  published  in  previous  volumes  of  the  Proceedings,  and 
can  be  found  there,  as  follows: 

No.  2,  Vol.  XV,  page  42. 

No.  4,  Vol.  XV,  page  69. 

No.  5,  Vol.  XV,  page  30. 

No.  6,  Vol.  XV,  page  48. 

No.  8,  Vol.  XV,  page  65. 

No.  10,  Vol  XV,  page  52. 

d'he  answers  to  Questions  Nos.  i,  3,  7,  9,  ii,  and  12,  are  as 
follows : 

I.  What  is  meant  by  the  term  “bond  ” as  used  in  speaking  of 
brick  work  ? What  is  English  bond  ? What  is  Flemish  bond  ? 
Give  sketches  as  well  as  descriptions. 

Afis.  “Bond”  in  brick  work  denotes  the  uniform  system  in 
accordance  with  which  the  bricks  are  placed  in  the  wall. 

English  bond  is  a system  in  which  ail  the  bricks  in  any  one 
course  are  either  headers  (bricks  laid  with  their  length  perpendicu- 
lar to  the  face  of  the  wall),  or  stretchers  (bricks  laid  with  their 
length  parallel  to  the  face  of  the  w'all).  Sometimes  the  courses 
of  headers  and  stretchers  alternate,  but  usually  there  are  several 
courses  of  stretchers  for  each  course  of  headers.  In  ordinary  walls 
the  proportion  of  stretcher  courses  to  header  courses  is  sometimes 
made  as  high  as  seven  to  one,  but  this  makes  a wall  which  is  weak 
transversely,  since  stretchers  give  longitudinal  strength  and  head- 
ers transverse  strength.  For  the  walls  of  gas  works  buildings,  at 


least  one  course  in  four  should  be  laid  in  headers.  One  course  of 
headers  in  three  courses  gives  equal  strength  longitudinally  and 
transversely. 

In  laying  bricks  in  English  bond,  care  must  be  taken  to  make 
the  vertical  joints  in  the  header  courses  thin,  so  that  the  two  head- 
ers and  the  vertical  joint  between  them  will  not  take  up  a greater 
length  than  the  stretcher,  and  prevent  the  correct  breaking  of  the 
joints  by  one-quarter  of  a brick. 

Flemish  bond  is  a system  in  which  the  bricks  in  each  course  are 
alternately  headers  and  stretchers,  the  outer  end  of  each  header 
lying  on  the  middle  of  a stretcher  in  the  course  below.  There  are 
the  same  number  of  vertical  joints  in  each  course  and  there  is, 
therefore,  nothing  to  prevent  the  proper  breaking  of  these  joints. 
Brick  work  laid  in  Flemish  bond  presents  a neater  appearance 
than  does  that  laid  in  English  bond,  but  the  latter  is  stronger  than 
the  former.  (Trustees.) 

3.  Describe  briefly  and  generally  some  system  of  charging 
retorts  by  steam  or  hydraulic  machinery. 

Ans.  So  far  no  system  of  machinery  for  charging  coal  gas  retorts, 
worked  by  either  steam  or  hydraulic  power,  has  proved  perfectly 
successful  in  this  country.  The  charging  machine  described  below 
has,  however,  been  adopted  to  a certain  extent  in  some  large  gas 
works  and  seems  to  be  moderately  successful. 

It  consists  of  a carriage  or  platform  mounted  on  wheels,  running 
on  a track  laid  on  the  charging  floor  of  the  retort  house,  in  front 
of,  and  parallel*  to,  the  face  of  the  retort  stack.  This  platform  car- 
ries a steam  boiler,  a coal  hopper,  a track  at  right  angles  to  the 
main  track,  upon  which  run  the  wheels  of  a second  carriage  called 
the  scoop  carriage,  and  two  steam  engines,  one  for  the  purpose  of 
moving  the  main  carriage  back  and  forth  along  the  track  on  the 
floor,  and  the  other  for  moving  the  scoop  carriage  and  the  scoops 
atcached  to  it,  back  and  forth  in  a direction  at  right  angles  with 
the  front  of  the  stack. 

Motion  is  communicated  to  the  main  carriage  by  means  of  an 
endless  screw  on  the  shaft  of  the  engine,  anti  a worm  gear  on 
one  of  the  axles  of  the  carriage.  The  engine  is  provided  with 
reversing  gear  and  also  with  a brake  on  its  shaft  for  the  pur-pose 
of  slowing  down  and  stopping  the  carriage. 

The  scoop  carriage  is  driven  by  a chain  or  wire  rope  running 
around,  and  driven  by  a drum  mounted  on  the  main  carnage. 
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After  winding  round  the  drum,  one  end  of  the  rope  is  led  to,  and 
around  a pulley  fixed  at  the  front  of  the  main  carriage,  and  then 
brought  back  and  fastened  to  the  scoop  carriage.  The  other  end 
of  the  rope  is  similarly  treated,  except  that  the  pulley  around  which 
it  is  led  is  fastened  to  the  back  of  the  main  carriage,  'hhe  drum 
itself  is  driven  by  the  corresponding  engine  through  an  endless 
screw  and  worm  gear.  The  engine  is  fitted  with  a reversing  gear 
to  which  a tappet  bar  is  connected  so  that  the  engine  is  automati- 
cally stopped  when  the  scoop  carriage  reaches  the  end  of  its  travel 
in  either  direction. 

The  scoop  carriage  is  provided  with  shelves  or  brackets  for  sup- 
porting the  scoops,  there  being  one  for  each  scoop.  There  are 
usually  three  such  scoops  arranged  vertically,  one  over  the  other, 
at  such  a distance  apart  that  each  comes  opposite  the  correspond- 
ing retort  in  the  setting.  Under  each  of  the  scoop  supports  are 
fixed  two  rollers,  the  tops  of  which  protrude  through  openings  in 
the  supports,  so  that  the  bottom  of  the  scoop  rests  upon  them. 
Each  scoop  consists  of  a long  box,  or  trough,  built  of  steel  and 
open  at  the  top  and  front  end.  Resting  loosely  in  the  scoop  and  on 
its  upper  edges  is  a frame  with  angle  iron  sides  and  cross-braces, 
which  carries  a series  of  scrapers.  All  of  these  scrapers,  except 
the  one  nearest  the  back  end  of  the  scoop,  are  so  fastened  to  the 
frame  by  pivots  that  their  lower  edges  will  swing  forwards  and 
upwards  so  as  to  allow  them  to  pass  freely  over  any  coal  in  the 
scoop  or  retort  when  being  drawn  backwards,  while  they  strike  and 
rest  firmly  against  the  bottom  of  the  scoop  when  being  pushed  for- 
ward. The  rear  scraper  is  rigid  and  forms  the  back  end  of  the 
coal  space  in  the  scoop. 

The  scraper  frame  can  be  mioved  back  and  forth  relatively  to 
the  scoop  through  a distance  a little  longer  than  that  part  of  the 
scoop  which  contains  the  charge  of  coal.  As  the  scoop  with  the 
coal  is  being  pushed  into  the  retort,  and  just  before  it  reaches  the 
limit  of  its  travel,  the  lower  end  of  a lever  pivoted  on  the  side  of 
the  scoop  near  the  back  strikes  a stop  fixed  on  the  coal  hopper, 
and  is  pushed  backward  as  the  scoop  moves  on.  As  its  fulcrum 
on  the  scoop  is  moving  forward  the  upper  end  of  the  lever  is  given 
a forward  motion,  more  rapid  than  that  of  the  scoop,  and  since  it 
rests  against  the  back  of  the  scraper  frame  this  is  pushed  forward 
faster  than  the  scoop,  and  the  scrapers  push  the  coal  ahead  of 
them  and  j artly  out  of  the  scoop  into  the  seat  of  the  retort,  this 
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action  taking  place  just  before  the  scoop  reaches  the  end  of  its 
travel  and  stops.  When  the  scraper  frame  arrives  at  its  extreme 
forward  position,  a pawl,  pivoted  on  the  main  carriage,  drops 
behind  the  rear  cross-bars  of  the  frame,  and  this  with  the  scrapers 
is  thus  held  stationary,  while  the  scoop  is  being  withdrawn  from  the 
retort.  By  this  means  the  coal  is  held  in  place  and  drops  on  to 
the  bottom  of  the  retort  as  the  scoop  recedes,  instead  ofbeing  drawn 
backward  with  it.  When  the  scoop  has  been  entirely  withdrawn 
from  the  retort  a trip  piece  on  its  side  strikes  an  angular  tappet 
piece  so  pivoted  that  as  its  lower  end  is  moved  back  by  the  trip 
piece  its  upper  end  raises  the  pawl  and  leaves  the  scraper  frame 
free  to  move  back.  The  mechanism  which  imparts  the  backward 
motion  to  the  frame  is  contained  in  the  back  part  of  the  scoop 
behind  the  coal  space,  and  consists  of  a bar,  a forward  pulley  fas- 
tened to  the  scraper  frame,  a rear  pulley  fastened  to  the  scoop,  and 
a rope  which  is  fastened  at  one  end  to  the  rear  of  the  scoop,  passes  1 
forward  around  the  pulley  on  the  frame,  back  around  the  pulley 
fixed  to  the  scoop  and  forward  to  have  the  other  end  fastened  to 
the  bar.  This  bar  is  free  to  slide  back  and  forth  in  guides  in  the 
scoop.  So  long  as  the  scoop  and  scrapers  are  traveling  together 
this  mechanism  travels  as  a whole  with  them.  When  the  scoop 
moves  back,  while  the  scraper  frame  is  held  stationary,  the  end  of 
\he  rope  fastened  to  the  scoop  and  the  pulley  also  fastened  lo  the 
scoop,  move  away  from  the  pulley  fastened  to  the  frame.  To 
accommodate  this  motion,  that  portion  of  the  rope  passing  around 
the  pulley  fixed  to  the  frame  must  lengthen  on  each  side  of  the 
pulley  by  an  amount  equal  to  the  distance  traveled  by  the  scoop. 
This  extra  length  can  only  be  obtained  by  drawing  on  that  part  of 
the  rope  passing  forward  from  the  rear  pulley  on  the  scoop  and 
fastened  to  the  bar,  which,  since  the  bar  is  free  to  move  is  practi- 
cally a free  end.  The  bar,  therefore,  is  given  a backward  motion 
(in  the  same  direction  as  the  scoop)  twice  as  fast  as  that  of  the 
scoop.  This  continues  until  the  detaining  pawl  has  been  lifted, 
as  described  above.  The  continued  movement  of  the  scoop  then 
immediately  brings  the  end  of  the  bar  against  a stop  fastened 
on  the  main  carriage,  against  which  the  rear  end  of  the  scoo]) 
also  rests  when  it  is  at  the  extreme  back  end  of  its  travel.  The 
motion  of  the  scoop  still  continues,  but  that  of  the  bar  being 
arrested,  the  end  of  the  rope  fastened  to  it  is  no  longer  a 
free  end,  and  as  the  scoop  moves  back  the  rope  is  thus  held 
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at  one  end  while  the  other  end,  which  is  attached  to  the  scoop,  is 
drawn  backward  as  is  also  the  loop  passing  around  the  pulley 
fastened  to  the  scoop.  The  only  part  that  is  free  to  move  to 
furnish  the  slack  required  to  accommodate  this  double  motion  is 
the  pulley  fixed  to  the  scraper  frame,  and  this  is  accordingly  drawn 
back  bringing  with  it  the  frame  and  scrapers  at  a rate  of  motion 
twice  as  fast  as  that  of  the  scoop.  The  mechanism  is  so  adjusted 
that  when  the  scoop  stops  at  the  end  of  its  travel  the  scrapers  have 
reached  their  original  position  and  everything  is  ready  for  another 
charge. 

Both  the  scoop  and  the  scraper  frame  are  v/eighted  at  the  rear 
end,  the  weight  on  the  scoop  serving  to  indicate  when  the  proper 
weight  of  coal  for  the  charge  has  been  run  into  the  scoop,  and 
that  on  the  frame  acting  as  a counterweight  to  balance  the  portion 
which  is  left  projecting  into  the  retort  as  the  scoop  is  withdrawn. 

Either  one,  two  or  all  three  of  the  scoops  can  be  locked  either  to 
the  scoop  carriage  or  to  the  main  carriage.  The  scoops  which 
are  locked  to  the  main  carriage  remain  stationary  when  the  others 
are  run  into  the  retorts,  and  in  this  case  the  rollers  fixed  to  the 
scoop  carriage,  and  on  which  the  scoops  rest,  come  into  play  to 
reduce  the  friction  between  the  stationary  scoop  and  the  moving 
carriage. 

The  boiler  and  engines  do  not  require  any  detailed  description. 

The  coal  hopper  is  divided  into  three  equal  compartments,  each 
having  a longitudinal  opening  the  full  length  of  the  coal  space  of 
the  scoop,  and  in  such  a position  vertically  as  to  allow  the  coal  to 
be  fed  through  it  by  a feeding  device  into  the  corresponding  scoop. 
It  is  intended  that  it  should  be  made  large  enough  to  hold  all  the 
coal  required  for  the  retorts  to  be  charged  at  any  one  time. 

The  operation  of  the  machine  is  as  follows: 

Two  attendants  are  required;  one  to  handle  the  traversing 
engine  and  the  other  to  attend  to  the  actual  charging.  When  the 
machine  is  placed  in  front  of  the  proper  retorts  the  scoops  are 
filled  until  the  weight  of  the  coal  causes  the  front  part  to  just 
balance  the  weight  at  the  rear  end,  the  forward  rollers  of  the  twx) 
under  each  scoop  acting  as  fulcrums  The  scoop  carriage  engine 
is  then  started  forward  and  the  motion  of  the  carriage  carries  the 
scoops  attached  to  it  into  the  retorts.  Just  before  this  forward 
motion  is  automatically  arrested  when  the  front  ends  of  the  scoops 
have  reached  nearly  to  the  back  ends  of  the  retorts  the  accelerated 


forward  motion  is  imparted  to  the  scrapers  so  that  the  coal  is 
pushed  into  the  seat  of  the  retort.  As  the  engine  stops  and  the 
carriage  is  brought  to  rest  the  detaining  pawls  drop  and  hold  the 
scraper  frames.  The  engine,  which  has  stopped  automatic  jlly,  is 
then  reversed  by  the  attendant  and  the  scoops  withdrawn  from  the 
retorts,  leaving  the  coal,  which  is  held  in  place  by  the  scrapers. 
The  front  ends  of  the  scoops  being  lightened  by  the  removal  of 
the  coal,  are  raised  by  the  lowering  of  the  counter-balance  weights 
at  the  rear  end  and  carry  with  them  the  scraper  frame,  raising  the 
scrapers  nearly  clear  of  the  coal.  The  continued  backward  travel 
of  the  scoops  raises  the  detaining  pawls,  brings  the  bar  of  the 
scraper-withdrawing  mechanism  against  the  stop  and  then  with- 
draws the  scrapers,  the  engine  being  stopped  automatically  when 
everything  is  in  its  original  condition  at  the  back  end  of  the  travel 
of  the  scoop  carriage.  The  main  carriage  is  then  moved  opposite 
the  next  tier  of  retorts  and  the  operation  repeated,  the  process 
being  continued  until  all  the  retorts  have  been  charged. 

For  descriptions  of  other  charging  machines  see  Journal  of  Gas 
Lighting,  Vol.  LXIII,  page  957,  and  American  Gas  Light  Journal, 
Vol.  XLIX,  page  345.  (Trustees.) 

7.  An  illuminating  gas  has  the  following  composition  by  volume : 


Carbonic  Acid 

(CO,) 

1.60^ 

Oxygen 

(O) 

•39^ 

Illuminants 

4-75^ 

Carbonic  Oxide  (CO) 

8.04^ 

Hydrogen 

(H) 

47.04^ 

Marsh  Gas 

(CH,) 

36.02^ 

Nitrogen 

(N) 

2.16^ 

Calculate  the  heating  power  per  cubic  foot,  assuming  the  illum- 
inants  to  be  Olefiant  Gas  (C2H4),  and  the  water  formed  by  the 
^combustion  of  the  hydrogen  and  hydrocarbons  to  pass  off  as 
vapor  at  a temperature  of  212°  F. 

Ans.  The  heating  power  per  cubic  foot  of  an  illuminating  gas 
can  be  obtained,  when  its  composition  by  volume  is  known,  by 
multiplying  the  heating  power  per  cubic  foot  of  each  of  the  com- 
bustible constituents  of  the  gas  by  the  volume  of  such  constituents 
contained  in  a cubic  foot,  as  shown  by  the  analysis,  and  then 
adding  together  the  products  of  these  multiplications,  the  sum  ob- 
tained by  this  addition  being  the  required  heating  power  per  cubic 
foot. 


'‘The  statement  of  the  problem  shows  that  the  illuminants  are  to 
be  considered  as  being  Olefiant  Gas  (CjHJ,  and  that  the  net  heat- 
ing power  of  the  gas  is  desired  and  not  its  gross  heating  power, 
the  distinction  between  net  and  gross  heating  power  having  been 
explained  in  the  circular  accompanying  the  answers  to  the  second 
series  of  questions  for  1900.  (See  Proceedings,  Vol.  XVII, 
page  108.) 

In  this  circular  the  net  heating  power  per  pound  of  Hydrogen 
(H)  under  the  conditions  assumed  in  the  present  problem  was 
given  as  53,406  heat  units.  Since  the  complete  combustion  of  a 
pound  of  Marsh  Gas  (CHJ  produces  2.25  lbs.  of  water  the  net 
heating  power  per  lb.  with  this  water  in  a state  of  vapor  at  212^  F., 
will  be  21,462.5  heat  units,  this  value  being  determined  by  a calcu- 
lation similar  to  that  made  for  hydrogen  in  the  circular  mentioned. 
In  the  same  way  it  is  found  that  Olefiant  Gas  (CjHJ,  the  com- 
plete combustion  of  i lb.  of  which  produces  1.285  ^t)s.  of  water, 
has  a net  heating  power  of  20,656.7  heat  units  per  pound.  The 
product  of  combustion  of  Carbonic  Oxide  (CO),  Carbonic  Acid 
(CO2),  is  gaseous  at  ordinary  temperatures  and  no  deduction  has 
to  be  made  from  its  gross  heating  power. 

The  heating  powers  per  cubic  foot  which  enter  into  the  problem 
are  therefore  as  follows : 

Illuminants  ; 20,656.7  (net  heating  power  per  pound)  divided 
by  13.506  (number  of  cubic  feet  in  a pound)=:  1,529  heat 
units. 

Carbonic  Oxide  (CO)  from  answer  to  Question  No.  6,  Second 
Series,  325  heat  Units, 

Hydrogen  (H)  53,406  (net  heating  power  per  pound)  divided 
by  189.09  (number  of  cubic  feet  in  a pound)  = 282  heat 
units. 

Marsh  Gas  (CH^)  21,462.5  (net  heating  power  per  pound) 
divided  by  23.636  (number  of  cubic  feet  in  a pound)  = 
908  heat  units, 

and  the  heating  power  per  cubic  foot  of  the  illuminating  gas,  of 
which  the  analysis  is  given,  is  equal  to  (1,529  x *0475)  + (d^S  X 
.0804)  4-  (282  X .4704)  + (908  X -3602)  = 72.62  + 26.13  4- 
132.65  + 327.06  = 558  heat  units. 

The  gross  heating  power  of  this  gas  as  determined  by  a calori- 
meter would  be  theoretically  623  heat  units  per  cubic  foot. 


It  is  interesting  to  note  that  of  the  total  net  or  available  heating 
power  of  the  gas  there  is  derived,  in  round  numbers,  13^  from  the 
illuminants,  5^  from  the  carbonic  oxide,  24^  from  the  hydrogen 
•and  58^  from  the  marsh  gas  (Trustees.) 

9.  If  you  were  sent  to  a house  to  investigate  a complaint  of 
^‘poor  gas”  how  would  you  proceed  to  determine  the  cause  of  the 
trouble  ? 

An^.  It  is  assumed  in  this  answer  that  it  is  known  that  the  main 
in  the  street  and  the  service  into  the  house  are  both  of  sufficient 
size  to  insure  a proper  pressure  at  the  head  of  the  service  at  all 
times  if  there  is  no  stoppage  in  the  service,  that  the  house-piping 
is  of  the  proper  size,  and  that  the  burners  are  in  good  order. 

First  determine,  either  by  inquiry  from  the  consumer  or  by  in- 
vestigation, the  nature  and  location  of  the  trouble.  If  it  is  gen- 
eral, that  is  occurs  all  over  the  house,  the  cause  must  be  sought  in 
the  service,  meter,  or  the  riser  between  the  meter  and  the  first 
branch  pipe.  If  it  is  confined  to  one  floor,  or  one  room,  it  is  only 
necessary  to  examine  the  portion  of  the  system  which  supplies  that 
floor  or  room. 

Poorness  of  light  due  to  a uniform  low  pressure  without  fluctua- 
tion indicates  the  existence  at  some  point  of  an  obstruction  formed 
by  solid  matter.  A quick  sharp  jumping  of  the  flame  shows  an 
accumulation  of  liquid  at  some  point,  and  a slow  rise  and  fall  in 
the  size  of  the  flames  which  takes  place  at  comparatively  long  and 
regular  intervals  is  a sign  that  the  meter  is  overloaded  or  else  sticks 
at  some  point. 

If  intelligent  information  as  to  the  above  points  can  be  obtained 
from  any  of  the  inmates  of  the  house  the  procedure  can  be  governed 
accordingly.  If  this  information  cannot  be  had  it  will  be  neces- 
sary to  secure  it  by  lighting  burners  in  various  parts  of  the  house, 
and  in  sufficient  number  to  test  the  steadiness  of  the  delivery  of  the 
meter,  and  then  determining  from  observation  of  the  flames  the 
probable  cause  of  the  trouble. 

If  the  trouble  is  located  on  a particular  floor  or  in  a particular 
room,  examine  and  clean  the  burner  keys  and  the  bracket  swings, 
and  if  this  does  not  remedy  it  explain  to  the  consumer  just  where 
you  think  the  stoppage  is  located  and  tell  him  to  call  in  a plumber 
and  have  it  removed,  but  do  not  take  off  the  chandeliers  or 
brackets. 


If  the  trouble  is  general  and  seems  due  to  an  obstruction  of 
solid  matter,  take  out  the  plug  in  the  tee  where  the  service  comes 
through  the  cellar  wall  and  determine  whether  the  service  is  clear, 
either  by  observing  the  amount  in,  and  the  force  with,  which  the 
gas  escapes  through  the  open  end  of  the  tee,  or  else  by  blowing 
into  the  service  with  the  lungs.  If  it  is  found  not  to  be  clear,  try  to 
clear  it  by  the  use  of  a wire  and  an  air  pump,  or  by  the  use  of  gaso- 
lene or  naphtha  followed  by  the  pump. 

If  the  service  is  clear,  examine  the  inlet  connection  of  the  meter^ 
and  then  if  necessary  the  outlet  connection,  being  particularly 
c ireful  to  see  that  these  connections  have  not  been  iiattened  in 
any  place  so  as  to  shut  off  the  flow  of  gas. 

When  an  accumulation  of  liquid  at  some  point  is  suspected  test 
the  service  as  above.  The  presence  of  water  can  be  readily  de- 
tected by  the  intermittent  flow  of  gas,  as  well  as  by  the  gurgling 
noise  made  by  the  gas  as  it  bubbles  through  the  water.  If  water 
is  found  blow  it  out  with  the  pump.  If  the  service  is  clear  take 
out  the  meter  drip  plugs  to  see  if  any  water  has  condensed  and 
lodged  in  the  meter  drips. 

Test  the  meter  also  by  leaving  it  connected  on  the  inlet  and 
taking  off  the  outlet  connection  so  as  to  allow  the  gas  a free  pas- 
sage through  it,  and  note  the  rate  and  the  steadiness  with  which  it 
flows.  This  meter  test  should  also  be  made  where  an  obstruction 
of  solid  matter  is  suspected  but  cannot  be  located  in  the  service 
or  the  meter  connections. 

A general  trouble  that  cannot  be  found  in  either  the  service, 
meter,  or  meter  connections  must  be  in  the  house  piping  and  if  the 
stoppage  cannot  be  removed  by  running  a wire  up  the  main  riser 
or  by  blowing  out  the  exposed  pipes  in  the  cellar,  locate  it  as 
closely  as  possible,  tell  the  consumer  where  you  believe  it  to  be 
and  advise  him  to  call  in  a plumber  to  clean  it  out.  If  water  is 
found  in  the  service,  notice  should  be  given  to  the  main-laying 
department  so  that  the  service  can  be  taken  up  and  relaid  to  a 
proper  grade.  (Trustees.) 

II.  Describe  two  methods  employed  for venting  ” oil  storage 
tanks  so  as  to  permit  the  escape,  when  the  tanks  are  being  filled 
with  oil,  of  the  vapor  that  has  accumulated  in  them  and  to  prevent 
the  formation  of  a vacuum  while  the  oil  is  being  pumped  out,  and 
state  their  respective  advantages  and  disadvantages. 
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Ans.  One  method  employed  for  venting  oil  storage  tanks  at  gas 
works  is  to  connect  the  vent  pipe  either  to  the  gas-holder  inlet  or 
outlet,  or  to  some  part  of  the  pipe  system  around  the  works,  such 
as  the  foul  main. 

Another  method  is  to  have  either  a single  vent  pipe,  which 
branches  into  two  outlets  opening  into  the  air,  or  else  to  have  two 
vent  pipes,  and  to  place  a pressure  relief  valve  on  one  outlet  and 
a vacuum  relief  valve  on  the  other  outlet,  being  careful  to  keep 
the  open  ends  of  each  pipe  covered  with  brass  wire  gauze  of  not 
less  than  say  2,500  meshes  to  the  square  inch. 

The  great  advantage  of  the  first  method  is  that  it  entirely  pre- 
vents the  formation  of  an  explosive  mixture  of  air  and  oil  vapor  in 
the  top  of  the  tank,  since  as  oil  is  withdrawn  from  the  tank  its 
place  is  taken  by  gas  from  the  holder  or  pipe  system.  The  disad- 
vantage, which  is  greatest  when  napththa  is  used  and  stored  in  an 
uncovered  tank  exposed  to  the  sun’s  rays,  and  when  the  vent  pipe 
is  connected  directly  to  the  holder  outlet  or  to  a pipe  to  which 
consumers’  services  are  also  connected,  is  that  at  times,  when  the 
tank  is  being  filled  with  oil  and  when  the  weather  is  hot,  an  ex- 
cessive amount  of  vapor  passes  over  into  the  gas  being  supplied 
through  this  pipe  and  causes  it  to  smoke  badly  when  consumed. 
This  disadvantage  is  of  smaller  importance  when  the  tank  is  roofed 
over  or  covered  with  water,  and  when  heavy  oil  is  used  and  the 
vent  pipe  can  be  connected  into  the  foul  main  it  practically  dis- 
appears, and  under  these  circumstances  this  method  of  venting  is 
the  best  possible  one. 

The  second  method  obviates  any  such  interference  with  the 
regulation  of  the  quality  of  the  gas  as  may  result,  as  stated  above, 
from  the  first  method,  but  has  the  great  disadvantage  of  permitting 
the  formation  of  a mixture  of  air  and  oil  vapor  in  the  top  of  the 
tank,  which  mixture  may  be  fired  and  cause  more  or  less  damage. 
It  is,  however,  thought  by  some  good  authorities  to  be  preferable 
to  the  first  method  when  naphtha  is  used  and  stored  in  tanks  ex- 
posed to  the  sun,  owing  to  the  trouble  experienced  under  these 
conditions  from  the  tendency  of  the  vapor-laden  gas  to  smoke. 
The  caps  of  fine  wire  gauze  placed  over  the  vent  pipes  should 
prevent  any  flame  from  striking  back  into  the  tank  even  in  case 
the  vapor  escaping  from  the  pipes  should  be  accidentally  fired. 
Of  course,  in  normal  working  no  naked  light  should  ever  be  allowed 
near  an  oil  tank  under  any  circumstances.  (Trustees.) 
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12.  What  is  naphthalene?  What  are  its  physical  properties^ 
and  how  are  the  obstructions  caused  by  it  removed? 

A ns.  Naphthalene  is  a hydrocarbon  formed  in  comparatively 
small  quantity  (about  13.15  lbs.  per  ton  of  ordinary  English  coal 
distilled  in  coal-gas  retorts,  according  to  Mr.  R.  W.  Irwin)  during 
the  distillation  at  high  temperatures  of  carbonaceous  substances 
such  as  coal  and  petroleum.  It  has  been  claimed  that  naphtha- 
lene can  be  formed  in  the  gas  after  it  leaves  the  retorts  and  during 
distribution,  but  this  view  is  generally  held  to  be  incorrect,  and 
from  the  present  knowledge  of  the  subject  it  seems  practically 
certain  that  all  the  naphthalene  found  either  in  coal  gas  or  coal 
tar  is  produced  during  the  distillation  of  the  coal  in  the  retorts. 
The  molecule  of  naphthalene  is  composed  of  10  atoms  of  carbon 
and  8 atoms  of  hydrogen,  its  chemical  symbol  being  Ci,, 

It  is  a solid  at  ordinary  temperatures  and  pressures,  melts  at  a 
temperature  of  1760  F.  and  boils  at  about  430^  F.  It  will,  how- 
ever, exist  in  a state  of  vapor  suspended  in  gas  at  temperatures  far 
below  even  that  at  which  it  solidifies  as  long  as  the  gas  is  not 
saturated  with  it.  As  soon  as  the  point  of  saturation  is  reached 
the^ vapor  passes  directly  into  the  solid  state  in  the  form  of  very 
light,  flaky,  flat  crystals  which  occupy  a large  volume  in  propor- 
tion to  their  weight.  It  is  this  property  which  renders  naphtha- 
lene so  troublesome  to  the  gas  manufacturer,  since  though  the 
weight  contained  in  a given  quantity  of  gas  is  small  (about  .15  lb. 
per  10,000  cubic  feet  of  ordinary  English  coal  gas,  according  to 
Mr.  R.  W.  Irwin)  the  crystals  occupy  sufficient  space  to  seriously 
obstruct  the  apparatus  and  pipes  around  the  works  and  the  ser- 
vices in  which  they  are  deposited  through  chilling  of  the  gas. 

Naphthalene  obstructions  in  the  apparatus  and  pipes  -at  the 
works  are  usually  removed  either  by  flushing  with  hot  water  or  by 
steaming,  the  former  being  preferable  since  the  steam  merely 
melts  the  naphthalene,  and  unless  it  can  escape  from  the  pipe  at 
once  it  may  cool  down  again  and  solidify  in  another  part  of  the 
apparatus,  while  the  hot  water  acts  not  only  by  melting  the  naph- 
thalene but  also  by  carrying  it  along,  to  a certain  extent,  in  me- 
chanical suspension.  It  is  well  to  use  the  water  in  considerable 
volume  in  order  to  secure  this  latter  effect. 

Naphthalene  is  removed  from  service  pipes  and  small  mains  by 
means  of  light  naphtha,  gasolene  or  kerosene,  which  is  poured 
into  and  allowed  to  run  through  the  pipes,  dissohung  the  crystals 


and  carrying  the  naphthalene  in  a liquid  form  back  into  the 
mains  and  the  drips.  Sometimes  wood  alcohol  is  used  instead  of 
naphtha  or  kerosene.  If  the  obstruction  is  very  light  it  may  be 
blown  out  of  the  service  into  the  main  by  means  of  an  air  pump, 
or  even  by  the  lungs 

Naphthalene  in  the  form  of  crystals,  like  water  in  the  form  of 
ice  or  snow,  will  pass  from  the  solid  state  directly  into  that  of 
vapor,  and  thus  na])hthalene  that  has  been  deposited  in  the  pipes 
in  quantities  too  small  to  cause  trouble  and  render  it  necessary 
to  clean  it  away  will  evaporate  again  and  pass  off  with  the  gas 
when  this  reaches  the  deposit  in  an  unsatiirated  condition,  d'his 
same  naphthalene  may  be  re-deposited  farther  along  in  the  system 
if  the  temperature  changes  so  as  to  bring  the  gas  again  to  the 
point  of  saturation  with  naphthalene,  and  it  is  probable  that  some 
action  of  this  kind  has  given  rise  to  the  theory  that  naphthalene 
can  be  formed  during  distribution  in  a gas  which  was  free  from  it 
when  it  left  the  holders’.  (Trustees.) 


Answers  to  Fourth  Series  of  Questions,  1900 — Third  Sec- 
tion—Practic.^l  Class — American  Gas  Light  Association. 

The  answ'er  to  question  No.  12  has  been  published  in  Vol.  XV 
of  the  Proceedings,  page  24,  and  can  be  found  there.  The  an- 
swers to  the  other  questions  are  as  follow's : 

I.  What  size  of  anthracite  coal  is  best  suited  for  use  as  the  fuel 
in  the  generator  of  a carburetted  water  gas  apparatus?  Give  the 
reasons  for  your  answer. 

Ans.  The  sizes  of  anthracite  coal  that  are  usually  considered 
available  for  use  as  the  fuel  in  the  generator  of  a carburetted 
water-gas  apparatus  are : 

Steamboat,  consisting  of  pieces  which  pass  through  a screen  in 
which  the  bars  are  set  from  4"  to  7"  apart,  the  smaller  sizes  of  coal 
having  previously  been  screened  out. 

Broken,  consisting  of  pieces  which  fall  through  a screen  with  a 
4"  mesh  but  pass  over  one  with  a 2^"  to  2^"  mesh;  and 

Egg,  consisting  of  the  pieces  which  fall  through  a screen  of 
to  2^"  mesh  but  pass  over  one  with  a to  mesh. 

Of  these  sizes,  that  known  as  broken  has  been  found  to  give  the 
best  results  for  general  use,  though  in  very  large  generators,  those 
over  8 feet  in  diameter,  the  steamboat  size  might  be  better. 
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The  advantages  possessed  by  broken  coal  are,  that  the  lumps 
are  sufficiently  large  to  maintain  the  bulk  of  the  fire  in  an  open 
state  which  affords  a ready  passage  to  the  air  in  blasting  and  the 
steam  when  making  gas,  and  yet  are  small  enough  to  present  a 
large  surface  of  carbon  to  be  acted  upon  by  the  oxygen,  and  it  is 
thus  possible  to  secure  the  proper  combination  of  the  greater  por- 
tion of  both  oxygen  and  carbon  in  each  case.  Smaller  coal  affords 
a larger  total  surface,  but  at  the  same  time  forms  a large  compact 
mass  in  the  center  of  the  generator,  through  which  the  air  and 
steam  cannot  pass  readily.  They  therefore  pass  only  through 
that  portion  of  the  area  of  the  generator  which  lies  between  the 
outside  wall  and  this  compact  mass  in  the  center.  The  larger  size 
affords  a freer  fire  but  much  less  total  surface,  and  has  moreover 
the  disadvantage  of  being  hard  to  handle  in  mechanical  conveyors. 

In  a paper  on  the  “Selection  of  Anthracites  for  Water  Gas,” 
read  before  the  American  Gas  Light  Association,  October  20, 
1892,  Mr.  C.  R.  Collins  states  that  the  inactive  portion  of  the  fire 
which  is  due  to  the  compacting  of  the  coal  in  the  centre  of  the 
generator  where  the  lumps  can  fit  into  each  other  more  perfectly 
than  they  can  in  the  space  next  the  walls,  “ varies  with  the 
diameter  (of  the  generator)  and  with  the  size  of  the  coal;  thus  in 
a particular  generator,  egg  coal  renders  about  30^  of  the  fire  par- 
tially inactive,  the  bulk  of  the  work  being  done  in  the  outer  parts 
representing  70^  of  the  fuel ; in  the  same  way  broken  coal  affects 
about  15^  of  the  fuel  bed,  while  steamboat  coal  leaves  a prac- 
tically free  fire.”  He  also  states  that  steamboat  coal  presents 
approximately  7 square  feet  of  surface  for  each  cubic  foot  of 
generator  space;  broken  coal  10  square  feet  of  surface  per  cubic 
foot  of  space,  and  egg  coal  22  square  feet  of  surface  per  cubic  foot 
of  space.  These  figures  are  for  selected  coal  of  the  standard  size 
in  each  case.  In  practice  the  steamboat  coal  will  have  some 
broken  coal  in  it,  the  broken  some  egg,  and  so  on,  and  the  pres- 
ence of  this  smaller  coal  will  increase  the  size  of  the  inactive  por- 
tion of  the  fire  as  well  as  the  amount  of  surface  presented  to  the 
air  and  steam.  It  is  therefore  important  that  no  matter  what  size 
is  being  used  the  smaller  pieces  and  slack  should  be  screened  out 
and  not  used  in  the  generator,  the  coal  used  being  kept  as  near 
the  selected  standard  size  as  possible. 

The  members  of  the  class  should  read  Mr.  Collins’  paper  which 
can  be  found  in  the  Proceeding'^  of  tlie  x\merican  Gas  Light  Asso- 
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ciation,  volume  lo,  page  82;  in  ihe  American  (las  Light  journal, 
volume  57,  page  690;  and  in  Progressive  Age,  volume  10,  page 
399.  (Trustees.) 

2.  Describe  the  putting  into  operation  of  a bench  ot  retorts 
heated  by  a generator  furnace,  from  the  lighting  of  the  fire  to  the 
putting  in  of  the  first  charge;  giving  the  precautions  to  be  taken 
to  prevent  any  injury  to  the  setting. 

Ans.  The  method  to  be  employed  in  putting  into  operation  a 
bench  of  retorts  heated  by  a generator  furnace  will  depend  some- 
what upon  whether  the  bench  has  just  been  built  or  reset,  or  is 
one  that  has  been  previously  fired  up  and  let  down. 

In  the  case  of  a new  bench,  or  of  one  that  has  just  been  reset, 
it  is  necessary  that  all  the  brick  work  about  the  bench  should  be 
thoroughly  dried  by  being  subjected  to  a low  heat  for  a long  time 
before  any  attempt  is  made  to  heat  it  up  to  a working  point.  This 
drying  cannot  be  hurried  without  injury  to  the  bench,  and  at  least 
two  weeks  should  be  allowed  for  it.  It  is  effected  by  keeping  a 
very  low  fire  on  the  grate  of  the  furnace,  using  about  a bushel  of 
coke  at  the  start  and  keeping  the  fire  about  the  same  size  after- 
wards. The  clinkering  door  of  the  furnace  should  be  left  wide 
open,  the  object  being  to  pass  through  the  bench  as  much  moder- 
ately warm  air  as  possible  so  as  to  pick  up  and  carry  off  the 
moisture.  The  primary  and  secondary  air  ports  should  be  closed, 
and  also  the  main  dampers.  When  the  fire  is  first  made  all  the 
stoppers  in  the  front  wall  of  the  setting  should  be  removed,  leav- 
ing the  stopper  holes  open.  An  opening  the  size  of  one  or  two 
bricks  header  wise  should  also  have  been  left  in  this  wall  directly 
under  the  crown  of  the  arch.  As  the  main  dampers  are  closed  the 
warm  air  laden  with  the  moisture  picked  up  in  the  furnace  and 
lower  part  of  the  setting  escapes  through  these  openings  in  the 
front  wall  carrying  the  moisture  with  it,  while  if  it  had  to  pass  all 
around  the  retorts  and  through  the  take-off  flues  it  would  become 
cool  and  deposit  most  of  the  moisture  in  these  flues  before  it 
escaped  to  the  chimney.  After  the  furnace  is  dried  the  stoppers 
can  be  put  in  the  lov/er  openings  and  the  warm  air  forced  to  travel 
farther  along,  and  so  on,  until  after  a week  or  ten  days  the  main 
dampers  can  be  opened  a little,  the  large  opening  under  the  crown 
of  the  arch  closed  up  and  the  warm  and  now  comparatively  dry 
air  drawn  through  the  whole  of  the  setting  and  the  take-off  flues, 
thus  drying  all  portions  of  the  bench. 
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After  the  drying  out  is  completed  the  bench  is  brought  up  to 
working  heat  in  exactly  the  same  manner  as  a bench  that  has  been 
let  down  after  a certain  amount  of  service,  except  that  a new  bench 
should  be  heated  up  a little  more  slowly  than  an  old  one. 

For  heating  up  a slightly  larger  fire  is  built  than  is  used  for  dry- 
ing out.  Either  just  before  or  immediately  after  this  fire  is  started 
any  coke  left  in  the  retorts  from  previous  working  must  be  drawn, 
the  retort  mouth-pieces  closed,  the  secondary  air  ports  closed, 
and  all  stopper  openings  and  cracks  in  the  brick  work  carefully 
plastered  up  so  that  no  air  can  get  into  the  bench  except  through 
the  primary  air  flues  and  the  clinkering  door.  The  primary  air 
ports  are  opened  slightly,  as  are  also  the  main  dampers.  The 
clinkering  door  instead  of  being  left  wide  open,  as  in  drying  out? 
is  only  left  slightly  ajar,  since  now  the  object  is  to  have  the  fire 
heat  the  bench  and  not  to  have  it  heat  an  excess  of  air  passing 
through  the  bench.  It  is  necessary  to  leave  the  door  open  a little 
to  admit  air  above  the  surface  of  the  fire  for  the  purpose  of  con- 
suming any  carbonic  oxide  (CO)  that  may  be  formed,  as  soon  as 
it  escapes  from  the  fuel  and  thus  prevent  the  formation  of  an 
explosive  mixture  of  CO  and  air  in  the  upper  part  of  the  furnace 
and  in  the  setting,  since  such  a mixture  if  allovv?ed  to  form  would 
probably  be  ignited  later  and  explode  with  more  or  less  damage 
to  the  bench.  It  is  also  necessary  that  the  surface  of  the  fire 
should  never  be  entirely  covered  with  cold  coke,  some  portion 
being  always  left  hot  and  incandescent  to  ignite  the  CO  as  soon 
as  it  meets  the  air. 

The  fire  is  gradually  increased  until  at  the  end  of  from  48  to  96 
hours  it  can  no  longer  be  fed  through  the  clinkering  door.  The 
plates  and  water  pan  of  the  step  grate  are  now  put  in,  the  clinker- 
ing door  shut,  the  water  started  running  on  the  grate,  and  the 
primary  air  ports  and  main  dampers  opened  wider.  The  fire  is 
fed  through  the  filling  door  until  the  furnace  is  half  full.  If  cold 
coke  is  used  the  precaution  noted  above  of  never  entirely  covering 
the  hot  surface  of  the  fire  must  be  carefully  observed.  If  hot  coke 
is  used,  this,  of  course,  obviates  any  danger  of  a cold  surface  to 
the  fire.  As  soon  as  the  combustion  chamber  and  lower  retorts 
reach  a good  red  heat  and  the  CO  coming  from  the  furnace  is 
seen  to  burn  at  the  nostrils  when  air  is  admitted  to  the  combustion 
chamber,  the  secondary  air  can  be  turned  on  and  the  bench 
brought  up  to  heat  as  rapidly  as  is  nec'essary,  the  furnace  still 


being  kept  about  half  full  of  coke,  being  completely  filled  only  a 
few  hours  before  the  bench  is  to  be  put  in  action. 

As  soon  as  the  retorts  reach  a red  heat  they  should  be  patched 
and  charged  with  coal,  the  charges  being  left  in  until  burnt  out. 
The  bridge  pipe  covers  should,  of  course,  be  closed  before  the 
retorts  are  charged.  When  the  bench  is  nearly  up  to  its  proper 
working  heat  regular  charging  can  begin,  and  when  this  heat  is 
reached  the  openings  of  dampers  and  primary  and  secondary  air 
ports  must  be  carefully  regulated  to  the  proper  respective  areas. 

If  necessary,  an  old  bench  can  be  put  in  action  within  sixty 
hours  after  the  fire  is  first  started,  but  it  is  best  to  proceed  more 
slowly  if  possible  and  spend  five  or  six  days  in  bringing  the  heat 
to  the  working  point.  (Trustees.) 

3.  Describe,  with  sketches,  one  or  more  forms  of  condensers 
used  for  cooling  illuminating  gas  during  the  process  of  manu- 
facture. 

Afis.  One  of  the  earliest  and  simplest  forms  of  condensers  used 
for  cooling  illuminating  gas  during  the  process  of  manufacture  is 
composed  of  ordinary  cast-iron  |)ipes  inclined  at  a small  angle  to 
the  horizontal  and  fastened  to  the  side  of  a wall  in  such  a way 
that  the  pipes  zigzag  back  and  forth  until  the  ground  line  is  reached.. 
The  gas  passes  through  these  pipes  and  radiates  its  heat  into  the 
air  until  it  is  cooled  down  to  the  temperature  of  the  atmosphere. 
This  form  has  been  elaborated  into  what  is  known  as  the  flat  screw 
condenser,  in  which  the  inclined  pipes  are  in  double  tiers  and  are 
mounted  on  frames  or  standards. 

Another  simple  form  of  atmospheric  condenser  is  composed  of 
vertical  pipes  mounted  on  a cast-iron  box.  The  pipes  are  con- 
nected together  at  the  top,  in  pairs,  by  return  bends  provided  with 
cleaning  holes,  and  in  the  box,  partitions  sealed  in  the  liquids  con- 
densed from  the  gas,  are  placed  between  the  pipes  joined  together 
by  the  bends;  there  being  one  partition  for  each  pair  of  pipes. 
The  box  is  thus  divided  into  compartments  into  each  of  which 
two  pipes,  which  are  not  connected  together  at  the  top,  open. 
At  each  end  is  a single  pipe  opening  into  a compartment  of  the 
box,  into  which  also  opens  one  pipe  of  a set  of  two  connected  at 
the  top.  By  this  arrangement  the  gas  entering  at  the  top  of  the 
single  pipe  at  one  end  passes  down  into  the  box  and  then  up  and 
down  the  pipes  alternately  until  it  passes  out  at  the  top  of  the 
single  ])ipe  at  the  other  end  of  the  apparatus.  This  condenser  has 
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also  been  elaborated  from  the  simple  form  containing  only  a single 
row  of  pipes  into  a condenser  containing  several  parallel  rows,  the 
top  connection  between  the  pipes  being  made  by  properly  placed 
hoods  sealed  in  liquor,  the  box  and  partitions  at  the  bottom  being 
substantially  the  same  as  in  the  simple  form. 

Another  vertical  atmospheric  condenser  is  the  annular  condenser, 
which  consists  of  a series  of  large  pipes,  through  the  center  of  each 
of  which  passes  a smaller  pipe,  open  to  the  air  at  both  top  and  bot- 


tom. The  gas  travels  through  the  annular  space  between  the  pipes 
and  imparts  its  heat  to  a current  of  air  induced  through  the  center 
as  well  as  on  the  outside  of  the  pipe,  the  radiating  surface  being 
thus  nearly  doubled.  The  annular  space  in  one  pipe  is  connected 
to  that  of  the  next  by  a smaller  outside  pipe,  or  pipes,  which  con- 
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veys  the  gas  from  the  top  of  one  space  to  the  bottom  of  the  next, 
or  vice  versa,  or  else  this  space  is  divided  into  two  parts  by  vertical 
ribs  extending  almost  the  whole  length  of  the  pipes,  so  that  the 
gas  passes  up  on  one  side  and  down  on  the  other,  and  the  spaces 
are  connected  by  short  pipes  running  from  the  bottom  of  one  to 
the  bottom  of  the  next,  if  the  ribs  are  arranged  to  make  the  gas 
travel  first  down  and  then  up,  the  spaces  are  connected  together 
at  the  top  instead  of  the  bottom. 

Still  another  form  of  atmospheric  condenser  is  that  known  as 
the  battery  condenser.  This  is  an  oblong  box  from  2'  to  5'  wide, 
10^  to  18'  high  and  of  varying  length.  It  is  divided  internally 
into  compartments  by  means  of  partitions  leaving  o|)enings  alter- 
nately at  the  top  and  bottom  so  that  the  gas  entering  at  the 
bottom  of  the  first  compartment  is  forced  to  travel  up  in  this  and 
down  in  the  next  until  it  passes  out  at  the  bottom  of  the  last  com- 
partment. Tubes  2"  in  diameter,  with  both  ends  open  to  the  air, 
are  run  horizontally  across  the  compartments,  and  the  currents  of 
air  passing  through  these  tubes  assist  in  cooling  the  gas.  In  both 
the  annular  and  the  battery  condensers  arrangements  are  made  for 
regulating,  in  one  case  the  size,  and  in  the  other  the  number,  of 
the  openings  for  the  admission  of  air,  in  accordance  with  the  tem- 
perature of  the  air  and  gas  at  different  times. 

Atmospheric  condensers  of  one  or  another  of  these  types  are 
practically  the  only  condensers  used  in  England,  but  in  this  coun- 
try it  is  considered  better  practice  to  employ  condensers  in  which 
the  cooling  of  the  gas  is  effected  by  imparting  its  heat  to  water. 
The  usual  form  of  such  condensers  is  the  ordinary  vertical  multi- 
tubular type.  This  consists  of  a cylindrical  wrought  iron  or  steel 
shell  from  2'  to  8'  or  10'  in  diameter,  and  from  \2‘  to  20'  high, 
closed  at  the  bottom  by  a cast  iron  base  plate  and  at  the  top  by  a 
plate  of  the  same  material  as  the  shell.  It  is  divided  into  one  gas 
and  two  water  compartments,  by  two  horizontal  tube  sheets,  one 
placed  from  18"  to  30"  from  the  top  and  the  other  the  same  dis- 
tance from  the  bottom.  . In  these  sheets  are  expanded  a number 
of  2"  tubes  which  run  through  the  large  gas  compartment  and 
open  into  the  smaller  water  compartments  at  the  top  and  bottom. 
Water  under  pressure  being  run  into  the  bottom  compartment  rises 
through  the  tubes  to  the  top  from  which  it  overflows.  14ie  hot 
gas  is  admitted  at  the  top  of  the  gas  compartment  and  passes 
down  around  the  tubes  and  out  at  the  bottom,  becoming  cooled  as 
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Jt  descends.  In  this  way  the  hot  gas  comes  into  contact  first  with 
the  part  of  the  tubes  containing  hot  water,  and  then,  as  it  descends, 
with  the  parts  containing  cooler  and  cooler  water,  so  that  the 
cooling  of  the  gas  should  take  place  gradually.  It  is  found,  how- 
ever, that  it  is  a very  difficult  matter  to  regulate  the  water  supply 
in  this  form  of  condenser,  so  as  to  both  cool  the  gas  thoroughly 
and  at  the  same  time  prevent  the  cooling  from  taking  place  sud- 
denly in  a space  extending  over  not  more  than  one-quarter  to  one- 
third  the  total  height  of  the  condenser. 

Sometimes  in  works  making  over  500,000  cubic  feet  per  day 
there  is  used  a rectangular,  multitubular  condenser  made  not  more 
than  12'  high,  5^  wide,  and  of  a length  proportioned  to  the  amount 
of  gas  to  be  handled.  The  shell  of  this  condenser  is  made  of 
cast-iron  plates,  and  the  long  gas  compartment  is  divided  by  ver- 
tical transverse  partitions  with  openings  alternately  at  the  top  and 
bottom,  so  that  the  gas  travelling  through  it  passes  alternately  up 
and  down.  The  water  compartments  are  also  divided  by  similar 
partitions  so  placed  in  each  compartment  that  the  water  travels 
up  the  tubes  which  pass  through  the  spaces  in  which  the  course  of 
the  gas  is  downwards,  and  down  the  tubes  passing  through  the 
spaces  in  which  the  course  of  the  gas  is  upwards.  The 
cold  water  is  admitted  at  the  end  at  which  the  gas  passes 
out,  and  the  hot  water  passes  out  at  the  end  at  which  the 
gas  enters,  gas  and  water  thus  travelling  always  in  opposite  direc- 
tions. With  such  a condenser  properly  proportioned  to  the  amount 
of  gas  to  be  handled,  the  cooling  of  the  gas  can  be  effected  very 
gradually  and  the  difference  in  temperature  of  the  gas  and  water 
at  any  given  point  need  not  exceed  5^  Fahr.,  and  by  care  can  be 
kept  still  lower.  The  first  cost  of  the  apparatus  is,  however, 
greater  than  that  of  vertical  condensers  rated  at  the  same  capacity. 

Both  of  these  forms  of  multitubular  condensers  are  also  modi- 
fied by  making  the  gas  pass  through  the  tubes  which  are  then 
surrounded  by  the  water. 

All  of  the  types  of  condensers  described  must,  of  course,  be  fur- 
nished with  suitable  overflow  connections  for  the  condensed 
liquids,  and  every  condenser  should  be  equipped  with  two  ther- 
mometers for  ascertaining  the  temperature  of  the  gas,  one  at  the 
inlet  and  one  at  the  outlet,  in  addition  to  which  water  condensers 
should  also  be  provided  with  thermometers  for  determining  the 
temperature  of  the  water  as  it  enters  and  leaves  the  apparatus. 
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In  English  practice,  with  atmospheric  condensers,  lo  square 
feet  of  surface,  including  all  exposed  pipes  from  the  hydraulic 
main  to  the  outlet  of  the  condensers,  are  allowed  for  each  i,ooo 
cubic  feet  of  gas  made  per  day.  In  this  country  5 square  feet  of 
tube  surface  are  allowed  in  water  tube  condensers  for  each  1,000 
cubic  feet  of  gas  made  per  day.  (Trustees.) 

4.  Should  the  speed  of  an  exhauster  used  for  the  purpose  of 
relieving  the  retorts  of  a coal  gas  plant  from  the  pressure  thrown 
by  the  rest  of  the  apparatus  be  governed  in  the  same  way  as  the 
speed  of  an  exhauster  used  for  drawing  gas  from  the  relief  holder 
of  a carburetted  water  gas  plant  and  forcing  it  through  the  rest  of 
the  apparatus?  Give  the  reasons  for  your  answer. 

Ans.  '1  he  speed  of  a coal  gas  exhauster  should  not  be  governed 
in  the  same  way  as  that  of  an  exhauster  drawing  gas  from  the 
relief  holder  of  a carburetted  water  gas  plant,  since  the  two 
exhausters  perform  entirely  different  duties. 

That  of  the  coal  gas  exhauster  is  to  relieve  the  retorts  of  the 
pre.ssure  thrown  by  the  rest  of  the  apparatus  and  to  maintain  a 
constant  low  pressure  in  the  hydraulic  main.  To  do  this  the  gas 
must  be  drawn  away  at  exactly  the  rate  at  which  it  is  being  made 
at  any  instant,  and  as  the  gas  is  not  made  at  a uniform  rate  it  is 
impossible  for  the  coal  gas  exhauster  to  run  at  a uniform  speed  if 
it  is  to  perform  its  duty  properly.  Its  speed  must  therefore  be 
governed  in  such  a way  as  to  be  increased  as  the  rate  at  which  the 
gas  is  made  increases,  and  to  be  decreased  as  the  rate  at  which 
gas  is  made  decreases.  In  this  way  the  pressure  at  the  inlet  of 
the  exhauster,  and  consequently  in  the  hydraulic  main,  is  kept 
constant. 

The  sole  object  of  the  exhauster  in  a carburetted  water  gas 
plant  is  to  force  the  gas  through  the  purifiers  and  station  meters 
into  the  holders,  the  pressure  thrown  by  the  relief  holder  being,  as 
a rule,  insufficient  for  this  work.  Since  the  relief  holder  compen- 
sates for  the  inequalities  in  the  rate  of  make,  this  exhauster  can 
be,  and  is,  run  at  a uniform  speed  such  that  it  will  handle  the  gas 
at  a rate  equal  to  the  average  rate  of  make,  and  it  must  therefore 
be  governed  in  such  a way  as  to  maintain  a constant  speed,  this 
being  varied  from  time  to  time  to  suit  the  requirements  of  pro- 
duction. (Trustees.) 

5.  What  is  meant  by  a “ unit  of  heat  ” ? What  is  the  difference 
between  quantity  of  heat  and  intensity  of  heat? 
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Ans.  Iri  order  to  be  able  to  express  various  quantities  of  heat  in 
comparable  terms  it  is  necessary  to  have  a standard  unit  of  heat. 

The  standard,  or  “ unit  of  heat  ” used  in  this  country,  is  the 
“British  Thermal  Unit,”  and  this  is  the  amount  of  heat  required 
to  raise  one  avoirdupois  pound  of  pure  water  one  Fahrenheit 
degree  in  temperature,  from  the  temperature  of  maximum  density 
of  water,  which  is  39.1  degrees  Fahrenheit.  The  variation  in 
quantity  of  heat  necessary  to  raise  the  temperature  of  a pound  oi 
water  one  degree,  is  so  slight  for  any  temperature  between  32^ 
and  212°  that  in  general  the  heat  unit  may  be  safely  taken  as  the 
amount  of  heat  necessary  to  raise  the  temperature  of  one  pound 
avoirdupois  of  pure  water  one  degree  Fahrenheit.  Thus  we  may 
say  that  to  raise  the  temperature  of  30  pounds  of  water  from  40^ 
to  60*^  Fahrenheit  requires  600  British  Thermal  Units;  for  we 
have  raised  30  pounds  of  water  through  20°  of  temperature,  and 
to  raise  30  pounds  of  water  one  degree  requires  30  British  Ther- 
mal Units,  or  “units  of  heat,”  or  “heat  units”;  and  to  raise  the 
same  quantity  through  20  degrees  requires  20  times  as  much,  or 
600  “ heat  units.” 

By  quantity  of  heat  is  meant  the  total  amount  of  heat  possessed 
by  a body  or  involved  in  any  thermal  operation.  It  depends  not 
only  on  the  temperature  or  change  in  temperature,  but  also  upon  the 
weight  of  the  body  affected  and  the  capacity  for  heat  of  the  sub- 
stance of  which  this  body  is  composed.  I'hus  a pound  of  water 
and  a pound  of  lead  at  the  same  temperature  contain  very  differ- 
ent quantities  of  heat,  since  the  capacity  of  the  lead  for  heat  is 
only  .0314  times  that  of  the  water. 

Intensity  of  heat  or  temperature  is  entirely  independent  of  quan- 
tity, since  we  may  have  a small  quantity  of  heat  of  high  intensity,, 
such  as  the  heat  in  a needle  raised  to  incandescence,  or  a large 
quantity  of  heat  of  low  intensity,  such  as  the  heat  in  a large  steel 
bar  at  a temperature  of  say  100^  Fahr. 

All  bodies,  no  matter  what  their  temperature,  within  the  range 
of  temperatures  so  far  obtained  possess  a certain  quantity  of  heat, 
but  no  body  can  impart  any  of  the  heat  that  it  possesses  to  an- 
other body  unless  the  intensity  of  this  heat  is  higher  than  that  of 
the  heat  in  the  body  to  which  it  is  to  be  imparted  and  this  is  en- 
tirely independent  of  the  relative  quantities  of  heat  possessed  by 
the  two  bodies.  Thus  a cubic  foot  of  water  at  a temperature  of 
60^  will  possess  a greater  quantity  of  heat  than  a cubic  foot  of 
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lead  at  a temperature  of  loo^,  but  if  they  are  brought  together  the 
lead  will  impart  heat  to  the  water  and  not  the  water  to  the  lead. 

The  amount  of  heat  that  can  be  transferred  between  different 
bodies  depends  upon  the  quantity  of  heat  possessed  by  the  hotter 
bodies,  and  not  merely  upon  the  difference  in  temperature.  Thus 
a pound  of  water  at  a temperature  of  70^  Fahr.  can  impart  more 
heat  to  a pound  of  water  at  a temperature  of  60°  Fahr.,  than  can 
a pound  of  iron  at  a temperature  of  loo^  Fahr.  From  these  ex- 
amples it  can  be  seen  that  quantity  of  heat  does  not  depend  solely 
upon  intensity,  though  of  course  for  any  definite  weight  of  a given 
substance  the  quantity  of  heat  possessed  will  vary  directly  as  the 
intensity  of  the  heat.  (Trustees.) 

6.  A gas  with  a specific  gravity  of  .750  is  carried  by  a street 
main  over  a hill  85  feet  high.  The  gas  is  at  rest  for  the  time. 
The  pressure  in  the  pipe  as  shown  by  a syphon  gauge  at  the  foot 
of  the  hill  is  . What  will  be  the  pressure  shown  by  a gauge  at- 
tached to  the  pipe  at  the  top  of  the  hill?  Give  your  calculations. 

Ans.  From  the  answer  to  question  No.  6 of  the  Third  Series  for 
1900,  we  find  that  the  amount  of  the  difference  in  gauge  pressure 
between  the  upper  and  lower  ends  of  a gas  pipe  laid  on  an  incline 
can  beobtained  by  dividing  the  difference  between  the  weight  of  a 
column  of  air  with  an  area  of  one  square  inch  and  a height  equal 
to  the  difference  in  elevation  between  the  two  ends  of  the  pipe 
and  that  of  a column  of  gas  of  the  same  area  and  height,  by  the 
weight  of  a cubic  inch  of  water. 

In  this  case  the  difference  in  elevation  between  the  ends  of  the 
pipe  is  85'  and  the  specific  gravity  of  the  gas  is  given  as  .75.  A 
column  of  air  one  square  inch  in  area  and  85'  high  will  contain 
85x12x1  = 1020  cubic  inches,  and  since  the  weight  of  a cubic 
inch  of  air  is  .00004418  lb.,  the  weight  of  this  column  will  be 
1020  X -00004418  = . 0451  lb.  Since  the  gas  has  a specific  gravity 
of  .75,  the  weight  of  the  column  of  gas  will  be  .75  times  the 
weight  of  the  column  of  air,  and  the  difference  between  the  weight 
of  the  column  of  air  and  that  of  the  gas  will  be  .25  times  the 
weight  of  the  column  of  air.  This  difference  will  therefore  be 
.0451  X -25=  .0112751b.  The  weight  of  a cubic  inch  of  water  is 
.036  lb.,  and  the  increase  in  pressure  will  be  .01 1275 -1- .036  = 
.31",  and  the  pressure  at  the  top  of  the  hill  will  be  equal  to  the 
pressure  at  the  bottom  plus  this  difference,  or  to  plus 
(Trustees.) 
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' 7-  answer  to  question  No.  7,  Third  Series,  1900,  the 

yield  of  ammoniacal  liquor  per  ton  of  coal  is  given  as  30  gallons 
of  from  8 to  10  oz.  (4'^  to  5^  Twaddel)  strength.  What  is  the 
meaning  of  a degree  Twaddel  and  of  an  ounce  when  used  in  this 
connection? 

Ans.  The  statement  that  an  ammoniacal  liquor  has  a strength 
of  a certain  number  of  degrees  Twaddel  really  means  that  the 
specific  gravity  of  the  liquor  is  such  that  a Twaddel  hydrometer 
inserted  in  it  will  show  a reading  of  the  stated  number  of  degrees. 
As  there  is  a more  or  less  close  relation  between  the  specific  gravity 
of  ammoniacal  liquor  and  the  amount  of  ammonia  that  it  contains 
per  unit  of  volume  this  Twaddel  test  affords  a rough  indication  of 
the  strength  of  any  given  liquor. 

The  hydrometer  consists  of  a bulb  loaded  with  mercury  or  shot, 
and  surmounted  by  a hollow  cylinder  above  which  is  a graduated 
tube,  all  being  made  of  glass.  The  bulb  is  so  loaded  as  to  cause 
the  hydrometer  to  be  almost  completely  submerged  when  floating 
in  distilled  water  with  a temperature  of  60^  Fahr.  The  point  of 
the  tube  which  is  even  with  the  surface  of  the  water  under  these 
conditions,  is  marked  as  the  o of  the  scale,  which  is  then  contin- 
ued downwards  on  the  tube  in  degrees  and  parts  of  degrees,  each 
degree  corresponding  to  an  increase  in  the  weight  of  the  liquid  of 
5 oz.  per  cubic  foot.  The  tube  is  usually  made  of  such  a length  as 
to  contain  a scale  reading  to  25^.  When  the  hydrometer  is  placed 
in  a liquid  heavier  than  water,  such  as  ammonical  liquor,  the  vol- 
ume of  liquid  required  to  be  displaced  in  order  to  float  the  instru- 
ment is,  of  course,  smaller  than  the  volume  of  water  required  for 
this  purpose,  and  the  hydrometer  will  not  be  as  deeply  sub- 
merged as  it  is  in  the  water.  The  point  of  the  scale  which  is  at 
the  level  of  the  surface  of  the  liquid  when  the  hydrometer  is  float- 
ing at  rest,  and  not  in  contact  with  the  sides  of  the  containing 
vessel,  is  noted,  and  the  liquid  is  said  to  be  of  a corresponding 
number  of  degrees  Twaddel  strength. 

The  value  of  ammoniacal  liquor  is  commercially  expressed  also 
by  the  number  of  ounces  by  weight  of  pure  monohydrated  sul- 
phuric acid  (Hg  SO  J of  1.84  specific  gravity,  which  is  required  to 
saturate  the  ammonia  contained  in  one  gallon  of  the  liquor.  For 
instance  the  liquor  is  said  to  be  of  8 oz.  strength  when  it  contains 
per  gallon  a quantity  of  ammonia  which  requires  8 oz  of  pure  sul- 
phuric acid  of  1.84  specific  gravity  for  its  neutralization. 
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In  determining  the  strength  in  ounces  of  any  sample  of  ammon- 
iacal  liquor,  accurate  results  cannot  be  obtained  by  adding  the  acid 
directly  to  the  liquor.  It  is  necessary  to  distill  the  liquor  after  add- 
ing to  it  a caustic  alkali,  such  as  caustic  soda  or  milk  of  lime, and  to 
use  the  acid  to  neutralize  the  ammonia  as  it  is  driven  off  by  this  dis- 
tillation. 

It  is  commonly  considered  that  each  degree  Twaddel  corre- 
sponds to  a strength  of  2 oz.,  but  this  is  only  an  approximation 
and  the  strength  of  ammoniacal  liquor  should  always  be  deter- 
mined by  the  distillation  test,  which  should  be  specified  in  all  con- 
tracts for  the  sale  of  such  liquor.  (Trustees.) 

8.  Describe — with  sketch  of  a longitudinal  section  of  both 
spigot  and  hub,  showing  outside  diameter  of  spigot,  all  dimensions 
of  the  hub  or  bell,  the  shape  of  the  lead  groove  in  the  bell,  and  the 
depth  and  finished  shape  of  the  lead — the  making  of  a lead  joint 
in  a 6"  cast-iron  main.  Give  also  the  amount  of  lead  and  packing 
used  and  the  length  of  time  that  should  be  required  to  do  the 
work. 

A71S.  In  making  a lead  joint  in  a 6"  cast-iron  main,  the  first  step 
in  the  operation,  after  the  spigot  end  of  one  length  has  been  in- 
serted in  the  bell  of  the  other  and  the  length  driven  home,  lined 
up  and  fixed  in  place  by  the  tamping  of  a little  dirt  around  the 
middle  of  it,  is  to  fill  solidly  with  packing,  a portion  of  the  joint 
space  between  the  spigot  and  bell,  the  amount  of  space  so  filled 
being  determined  by  the  depth  of  lead  which  it  is  desired  to  have. 
For  ordinary  straight  work  with  6"  pipe,  the  depth  of  lead  may  be 
taken  at  i|",  and  the  joint  space  will  therefore  be  filled  with  pack- 
ing to  a point  iV  back  from  the  face  of  the  bell. 

Jute  packing,  either  plain  or  tarred  is  usually  employed.  Pack- 
ing which  has  been  allowed  to  absorb  a small  quantity  of  tar 
can  be  driven  tighter  than  plain  packing,  but  tar  being  cheaper 
than  jute  it  is  hard  to  avoid  the  presence  of  too  much  tar  in  tarred 
packing,  and  for  this  reason  f)lain  packing  is  often  given  the  pre- 
ference. 

A sufficient  number  of  strands  of  packing  should  be  twisted  to 
form  a rope  of  a diameter  a trifle  larger  than  the  width  of  the  joint 
space,  and  this  should  be  cut  into  pieces  of  such  length  that  the 
ends  will  come  into  close  contact  when  a piece  is  placed  around 
the  outside  of  the  spigot  end  of  the  pipe  and  pulled  up  tight.  One 
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of  these  pieces  is  used  to  lift  the  spigot  end  as  it  is  inserted  int« 
the  bell  of  the  pipe  previously  laid,  and  is  sent  home  with  it,  thus 
keeping  the  spigot  central  in  the  bell  and  avoiding  the  necessity 
of  wedging  it  up  after  it  is  in  place.  This  piece  of  packing  is 
driven  solidly  into  place  in  the  bottom  of  the  joint  space  bv  means* 
of  a caulking  hammer  and  packing  iron,  and  other  pieces  are  in- 
serted one  at  a time,  the  joint  in  each  ring  being  put  say  one- 
fourth  of  the  circumference  away  from  the  joint  in  the  preceding 
ring,  and  each  driven  home,  a sufficient  number  being  used  to  fill 
the  joint  space  to  the  required  depth,  leaving  for  the  lead. 
The  packing  must  be  driven  hard  and  the  finished  layer  must  be 
of  uniform  depth  so  that  the  lead  space  will  be  uniform  all  around 
the  pipe. 

A clay  roll  or  other  form  of  joint  runner  is  then  placed  around 
the  spigot  end  of  the  pipe,  being  brought  tight  against  the  face  of 
the  bell,  and  so  set  as  to  leave  a triangular  space,  having  its  base 
on  the  pipe  and  its  apex  on  the  face  of  the  bell  slighriy  above  the 
inside  edge,  which  the  lead  can  fill  and  thus  make  it  certain 
that  when  driven,  the  joint  will  be  of  the  shape  shown  on  the  cut. 
Molten  lead  is  run  into  the  joint  and  this  space  until  both  are 
completely  filled  and  the  lead  stands  above  the  highest  point  on 
the  inside  edge  of  the  bell,  the  lead  being  poured  in  through  an 
opening,  or  “gate ’’left  on  top  of  the  pipe.  When  the  lead  has 
hardened  the  joint  runner  is  removed  and  the  “ gate  ” or  lump  of 
lead  where  the  opening  for  pouring  was  made  is  cut  off.  The  lead 
is  then  chiseled  all  around  the  pipe  with  a cold  chisel  and  caulking 
hammer.  This  separates  the  lead  from  the  surface  of  the  pipe  and 
makes  a groove  in  which  the  first  caulking  tool,  the  face  of  which 
is  about  iV'  thick,  can  fit.  The  lead  is  driven  all  around  with  this 
tool  and  then  with  tools  successively  increasing  in  thickness  about 
yi"  until  the  full  width  of  the  joint  has  been  reached.  The  work  with 
each  tool  should  be  begun  at  the  bottom  of  the  pipe  and  carried 
around  each  way  finishing  up  at  the  top.  The  thickness  of  the 
last  tool  used  should  not  be  greater  than  the  width  of  the  joint,  and 
the  driving  with  this  tool  should  cut  the  lead  off  sharp  with  the 
inside  edge  of  the  bell,  otherwise  there  is  danger  that  the  force  of 
the  blows  will  be  expended  against  the  face  of  the  bell  instead  of 
doing  the  full  amount  of  work  that  it  should  do  in  compressing 
the  lead  in  the  joint.  In  order  to  have  the  tools  fit  the  joints  ex 
actly  it  is  well  to  have  them  made  in  sizes  varying  in  thickness  b 
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though  it  is  only  necessary  to  use  on  any  joint  tools  varying 
by  the  proper  sizes  being  selected.  The  position  in  which  the 
tools  are  naturally  held  when  caulking  the  joint  will  give  it  the 
^finished  shape  shown  on  the  cut,  if  the  joint  runner  has  been  put 
on  properly  and  sufficient  lead  used. 

There  will  be  required  for  making  a 6"  lead  joint  about  7 to  8 
ibs.  of  lead,  and  7 to  10  oz.  of  jute  packing.  A good  workman 
should  be  able  to  average  nearly  3 joints  an  hour  for  a day’s  work. 

The  cut  shows  the  spigot  and  bell  of  the  standard  dimensions 
adopted  by  the  American  Gas  Light  Association  in  1898. 
(Trustees.) 

9.  What  is  a Holophane  Globe  and  how  does  it  affect  the  useful 
light  given  by  the  source  of  light  over  which  it  is  used? 

Ans.  The  Holophane  globe  is  a globe  which  diffuses  the  light 
from  a light  source  enclosed  by  it,  in  such  a way  as  to  make  the 
whole  surface  of  the  globe  appear  luminous  and  at  the  same  time 
changes  the  distribution  of  light  in  vertical  planes  and  throws  a 
larger  proportion  of  the  total  light  in  the  direction  which  will 
prove  the  most  useful  for  any  particular  case. 

The  diffusion  of  the  light  is  effected  by  the  combination  of  ver- 
tical corrugations  on  the  interior  of  the  globe,  the  effect  of  which 
is  to  spread  the  light  horizontally,  with  horizontal  prismatic 
mouldings  on  the  exterior  surface  which  spread  the  light  verti- 
cally. The  shapes  of  both  the  corrugations  and  the  m.ouldings 
are  carefully  designed  to  secure  the  transmission  of  the  largest  pos- 
sible percentage  of  the  light  through  the  glass,  and  the  prisms 
forming  the  mouldings  are  also  designed  to  refract  as  much  as  pos- 
sible of  the  light  in  a definite  direction. 

Thus  one  form  of  globe,  used  for  lighting  a desk  or  table  by 
means  of  lights  on  a chandelier  above  it,  is  so  miade  as  to  direct 
the  larger  proportion  of  the  light  downwards;  another,  used  for 
the  general  illumination  of  rooms  by  means  of  lights  on  the  chan- 
deliers, distributes  the  light  uniformly  in  the  hemisphere  below  the 
horizontal  plane  passing  through  the  light  source,  while  still  an- 
other form,  used  for  street  lighting,  causes  most  of  the  light  to  be 
given  off  in  the  space  between  this  horizontal  plane  and  the  cone 
generated  by  the  revolution  of  a line  drawn  through  the  light 
source  at  an  angle  of  45®  with  the  plane. 


Each  style  requires  special  forms  for  the  prisms  on  the  exterior 
surface,  and  it  is  also  necessary  that  the  forms  of  these  prisms  on 
any  one  globe  vary  with  their  position  relative  to  the  source 
of  light,  since  the  rays  of  light  cannot  be  refracted  in  parallel  direc- 
tions by  prisms  of  the  same  shape,  when  one  receives  horizontal  * 
rays  and  the  other  rays  at  an  angle  of,  say,  45°  with  the  horizon- 
tal. 

The  use  of  Holophane  globes  is  especially  advisable  with  incan- 
descent gas  lights  for  two  reasons.  In  the  first  place  the  intensity 
of  the  light  is  too  great  to  permit  of  its  being  used  unshaded  for 
ordinary  interior  lighting.  The  diffusion  effected  by  the  Holo- 
phane globe  overcomes  this  objection  with  the  least  possible  loss 
of  light,  since,  owing  to  their  design,  these  globes  absorb  very  lit- 
tle more  light  than  is  absorbed  by  plain  glass,  while  an  opal  or 
tinted  globe  sufficiently  dense  to  cut  off  the  direct  view  of  the  light 
source  will  absorb  a large  proportion  of  the  total  light  emitted  by 
the  source.  In  the  second  place,  the  light  emitted  by  a naked 
incandescent  light  is,  owing  to  the  shape  of  the  mantle,  given  out 
principally  in  a horizontal  direction,  and  so  is  not  available,  when 
as  is  usually  the  case,  the  light  is  above  the  surface  to  be  illumi- 
nated. By  changing  the  direction  of  the  rays  the  Holophane 
globe  actually  increases  the  amount  of  light  made  useful  in  cases 
of  this  kind,  the  absorption  of  the  glass  being  more  than  counter- 
balanced by  the  extra  rays  drawn  aside  from  the  illumination  of 
space  where  only  a slight  illumination  is  needed,  and  made  to  take 
a more  useful  direction.  The  total  spherical  illumination,  that  is 
the  illumination  of  the  whole  space  surrounding  the  light,  is  of 
course  diminished  by  an  amount  equal  to  the  light  absorbed  by 
the  globe,  the  increase  in  the  amount  of  light  at  the  points  where 
it  is  to  be  used  being  obtained  at  the  expense  of  the  amount  at  the 
points  where  it  is  not  needed.  (Trustees.) 

10.  In  setting  a gas  range  which  has  an  oven  burner  and  four 
top  burners,  what  size  of  pipe  should  be  used,  and  to  what  size 
meter  should  it  be  connected. 

A ns.  A gas  range  having  four  top  burners  and  an  oven  burner 
should  be  connected  to  the  meter  by  pipe,  if  the  range  is  not 
more  than  50^  to  60'  from  the  meter,  and  by  i"  pipe  if  the  distance 
is  greater  than  this.  The  meter  should  not  be  smaller  than  5-light. 

A gas  range  of  this  description  will  consume,  when  all  the  burn- 


ers  are  in  use  and  burning  full,  at  least  6o  cubic  feet  of  gas  per 
hour.  On  a length  of  50',  the  passage  of  gas  at  this  rate  through 
pipe  would  result  in  a loss  of  pressure  of  from  to  yV''  ac- 
cording to  the  specific  gravity  of  the  gas,  the  limits  taken  for  this 
specific  gravity  being  .400  and  .700.  Even  the  smallest  loss  is  too 
large,  and  therefore  f"  pipe  must  be  used.  On  a run  of  60', 
pipe  will,  at  the  above  rate  of  consumption,  cause  a loss  of  pres- 
sure of  with  gas  having  a specific  gravity  of  .700,  so  for  runs 
longer  than  this  i"  pipe  should  be  used,  since  unless  the  pressure 
in  the  street  mains  is  high,  it  is  not  advisable  to  lose  even 
pressure  in  the  piping. 

According  to  a table  given  in  a paper  entitled  “ The  Measure- 
ment of  Gas”  read  in  1897  by  Mr.  C.  W.  Hinman,  before  the 
New  England  Association  of  Gas  Engineers,  and  published  in  the 
American  Gas  Light  Journal,  volume  6b,  page  401,  a 3 light  meter 
passing  60  cubic  feet  of  a mixed  coal  and  water  gas  per  hour, 
causes  a loss  of  pressure  of  .37".  Mr.  Hinman  does  not  consider 
this  loss  too  large,  and  concludes  that  a 3-light  meter  is  large 
enough  to  supply  a gas-range  if  this  is  its  sole  duty.  But  a loss  of 
this  amount  of  pressure  added  to  the  loss  suffered  in  the  piping 
w^ould,  in  most  localities,  make  the  pressure  at  the  gas  orifices  of 
the  range  burners  so  low  that  it  would  be  impossible  to  obtain  a 
good  atmospheric  flame,  and  in  practice  it  has  been  found  best  to 
use  a 5-light  meter  with  a range  of  this  description,  even  when  the 
meter  supplies  nothing  but  the  range.  It  is  even  more  necessary 
that  nothing  smaller  than  this  size  should  be  used  when  the  meter 
has  to  supply  the  gas  for  lighting  the  house  as  well  as  that  needed 
for  the  range.  In  fact,  if  the  range  is  a large  one,  consuming  say, 
80  to  100  cubic  feet  per  hour,  when  all  the  burners  are  in  use,  a 
lo-light  meter  will  be  required  to  satisfactorily  supply  gas  for  both 
the  range  and  the  house  lighting.  (Trustees.) 

II.  What  are  the  rules  by  which  to  determine  the  proper  size  of 
house  piping  to  be  used,  when  the  number  of  lights  to  be  supplied, 
and  the  length  of  pipe  along  which  they  are  to  be  placed,  are 
known? 

A/2S.  There  are  several  sets  of  rules  in  use  by  gas  companies 
for  the  determination  of  the  proper  sizes  for  house  piping,  when 
the  number  of  lights  to  be  supplied  and  the  length  of  run  are 
known.  The  majority  of  these  are  copied  from  the  English  rules^ 


which  are  apparently  based  upon  a specific  gravity  for  the  gas  of 
.420,  and  a loss  of  pressure  of  1-0"  in  30'  of  piping,  and  the  sizes 
of  pipe  determined  by  them  are  too  small  when  carburetted  water 
gas,  or  a mixture  of  this  gas  and  coal  gas  is  supplied.  In  1897  the 
American  Gas  Light  Association  instructed  its  Research  Commit- 
tee to  prepare  a table  for  house  piping  based  upon  a loss  of  pres- 
sure of  iV'  for  each  50^  of  pipe,  wdth  gas  of  a specific  gravity  of 
.680.  This  table  was  reported  by  the  Committee  and  adopted  by 
the  Association  in  1898,  and  is  given  below. 


Diameter 

Length 

Gas  per  hour 

inches. 

feet. 

cubic  feet. 

^8 

20 

1 1 

30 

22 

50 

60 

I 

70 

127 

100 

222 

^50 

349 

2 

200 

718 

300 

1253 

3 

450 

1977 

4 

600 

4059 

No  greater  length  of  pipe  should  be  used  than  is  given  in  the 
table,  e.  g.  the  maximum  length  of  i-inch  pipe  allowable  under  any 
circumstances  is  70  feet,  and  it  should  not  be  expected  to  carry 
over  127  cubic  feet  of  gas -per  hour. 

In  using  this  table  it  is  necessary  to  determine  from  the  number 
and  character  of  the  lights  to  be  supplied,  the  amount  of  gas  which 
each  portion  of  the  house-piping  system  will  be  required  to  carry, 
and,  in  addition,  to  obtain  from  the  plans  the  lengths  of  these  por- 
tions. Knowing  the  quantity  of  gas  and  the  length  of  pipe 
through  which  it  is  to  be  supplied,  the  table  indicates  the  size  of 
pipe  wTich  will  pass  the  required  quantity  of  gas  with  a loss  of 
pressure  equal  to,  or  less  than,  in  50'.  This  figure  for  the  loss 
of  pressure  was  adopted,  after  a long  discussion,  as  the  one  which 
best  met  all  the  requirements.  The  discussion  can  be  found  in 
Vol.  XIV  of  the  Proceedings  of  the  American  Gas  Light  Associa- 
tion, pages  122  to  130,  immediately  following  the  report  of  the 
Research  Committee  in  1897.  (Trustees.) 
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First  Series  of  Questions,  1901— Second  Section  Practi- 
cal Class — American  Gas  Light  Association. 

1.  What  tests  would  you  apply  to  a fire  brick  to  determine  its 

quality  ? 

2.  What  are  the  precautions  that  should  be  taken  in  laying  fire 

brick  and  fire  clay  blocks  to  secure  for  the  finished  work 
strength  and  the  ability  to  resist  heat  ? 

3.  Describe — with  sketches  giving  a vertical  cross  section,  a 

vertical  longitudinal  section  and  a horizontal  longitudinal 
section  showing  the  nostrils  in  the  furnace  arch,  the  second- 
ary air  openings  into  the  combustion  chamber,  and  the  open- 
ings through  which  the  hot  waste  gases  pass  into  the  re- 
cuperators—a setting  of  six  retorts  heated  by  a generator 
furnace  and  equipped  with  recuperators.  Neither  furnace 
nor  recuperators  need  be  illustrated  except  to  the  extent 
required  to  show  the  above  mentioned  openings. 

4.  Describe  some  system  of  machinery  for  drawing  coke  from 

coal-gas  retorts  by  steam  or  hydraulic  power. 

5.  Is  it  possible  to  have  a single  automatic  overflow  to  remove 

both  tar  and  liquor  from  the  hydraulic  main  and  at  the 
same  time  maintain  a liquor  seal  of  constant  depth  on  the 
dip  pipes  ? Illustrate  the  reasoning  by  which  you  arrive 
at  your  answer  by  a sketch  showing  a cross  section  of  the 
main  and  of  such  an  overflow. 

6.  Boilers  are  often  rated  as  being  of  so  many  horse-power. 

What  is  the  meaning  of  the  term  “ horse-power  ” when  used 
in  this  connection  ? What  is  the  meaning  of  the  same 
term  when  applied  to  steam  engines  ? 

7.  What  horse-power  is  required  for  the  actual  work  of  pumping 

the  gas  by  an  exhauster  handling  25,000  cubic  feet  of  gas 
per  hour  with  an  inlet  pressure  of  -Aj"  and  an  outlet  pres- 
sure of  9"  ? 

8.  What  is  the  maximum  amount  of  gas  containing  2.5  per  cent. 

of  carbonic  acid,  CO^,  that  can  theoretically  be  purified  by 
a bushel  of  unslaked  lime  containing  85  per  cent,  of  calcic 
oxide,  CaO,  assuming  that  the  weight  of  a bushel  is  80  lbs. 
and  that  carbonic  acid  only  is  to  be  removed  from  the  gas 
by  the  lime  ? Give  all  your  calculations. 
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9-  How  would  you  calculate  the  maximum  temperature  that  can 
be  produced  by  burning  any  given  sample  of  gas,  the  oxy- 
gen for  combustion  being  derived  from  the  atmosphere? 

10.  Describe  some  method  of  making  iron  oxide  to  be  used  for 

the  removal  of  sulphuretted  hydrogen  from  gas  during  its 
purification. 

11.  What  is  meant  by  the  statement  that  a gas  is  saturated  with 

vapor  at  a certain  temperature  and  pressure  ? 

12.  What  is  the  Principle  of  the  Conservation  of  Energy? 
(Answers  to  these  questions  are  due  March  7,  1901.) 


First  Series  of  Questions,  1901 — Third  Section — Practi- 
cal Class — American  Gas  Light  Association. 

1.  What  are  the  respective  advantages  and  disadvantages  of 

anthracite  coal,  gas  coke,  and  furnace  coke  when  considered 
with  reference  to  their  use  as  the  fuel  in  the  generator  of  a 
carburetted  water-gas  apparatus  ? 

2.  After  having  heated  up  and  put  into  regular  operation  a 

bench  of  retorts,  full  depth  regenerative  setting,  how  would 
you  proceed  to  adjust  the  chimney  dampers  and  primary 
and  secondary  air  slides  in  order  to  secure  the  greatest  fuel 
economy  ? 

3.  Describe,  with  sketches,  one  or  more  forms  of  scrubbers  used 

for  removing  ammonia  from  coal  gas.  If  you  are  not 
familiar  with  coal  gas  apparatus,  describe,  and  sketch,  the 
so-called  scrubber  used  m connection  with  a carburetted 
water  gas  plant. 

4.  The  answer  to  question  No.  4,  Fourth  Series,  1900,  states  that 

the  speed  of  an  exhauster  in  a coal  "gas  plant  should  be 
governed  in  such  a way  as  to  be  increased  when  the  rate  at 
which  gas  is  made  increases,  and  to  be  decreased  when  the 
rate  at  which  gas  is  made  decreases.  Describe,  with 
sketches,  a form  of  governor  that  will  automatically  regu- 
late the  speed  of  an  exhauster  according  to  these  require- 
ments ? 
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5-  Give  in  British  thermal  units  the  heating  power  of  a pound 
and  of  a cubic  foot  of  each  of  the  following  gases: 


Hydrogen 

H 

Methane  or  Marsh  Gas 

CH, 

Ethylene  or  Olefiant  Gas 

QH, 

Carbonic  Oxide 

CO 

Acetylene 

C2IL 

6.  What  is  the  effect  of  heat  upon  the  volume  of  any  given 

weight  or  quantity  of  gas,  and  what  bearing  has  this  effect 
upon  the  question  of  the  measurement  of  gas  ? 

7.  How  much  pure  ammonia  gas  (NHg)  is  contained  in  a gallon 

of  ammoniacal  liquor  which  has  a strength  of  10  oz.  ? 

8.  What  is  the  minimum  size  of  pipe  which  it  is  considered  ad- 

visable to  use  for  services  for  ordinary  dwelling  houses  ? 
Give  the  reasons  for  your  answer. 

9.  Flat  flame  burners  are  of  two  kinds,  known  respectively  as 

fishtail  and  batswing  burners.  Give  a description  of  each 
kind,  and  state  which  will  give  the  greatest  amount  of  light 
from  a given  illuminating  gas,  the  gas  being  consumed 
under  the  proper  conditions  to  give  the  best  result  in  each 
case. 

10.  Describe  some  economical  form  of  gas  water  heater  for  use 

in  connection  with  the  ordinary  kitchen  boiler. 

11.  What  is  meant  by  the  term  “light  ” used  in  designating  the 

size  of  meters  ? Is  its  value  the  same  in  small  meters, 
such  as  3-lights,  as  in  large  meters,  such  as  loc-lights? 

12.  In  what  part  of  the  masonry  or  brick-work  of  a gas  w orks  would 

you  use  cement  mortar  instead  of  lime  mortar,  and  why  ? 
(Answers  to  these  questions  are  due  March  i,  190 t.) 


First  Series  of  Questions,  1901 — Fourth  Section— Practi- 
cal Class— American  Gas  Light  Association. 

1.  What  is  coal  gas?  What  is  water  gas?  What  is  carburetted 

water  gas?  What  is  oil  gas?  What  is  the  average  com- 
position of  each  kind  of  gas? 

2.  What  are  the  properties  that  must  be  possessed  by  a coal  to 

fit  it  for  being  used  for  the  manufacture  of  coal  gas? 


3-  Name  the  chief  impurities  in  crude  coal  gas  as  it  leaves  the 
retorts  and  give  the  reasons  why  they  should  be  removed 
from  the  gas  before  it  is  distributed. 

4.  Name  the  useful  by-products  or  residuals  produced  in  addi- 

tion to  the  gas  in  the  manufacture  of  coal  gas.  In  the 
manufacture  of  carburetted  water  gas. 

5.  Name  the  principal  pieces  of  apparatus  necessary  in  a carbu- 

retted water  gas  works,  and  state  briefly  the  function  of  each. 

6.  Name  the  principal  pieces  of  apparatus  necessary  in  a coal 

gas  works,  and  state  briefly  the  function  of  each. 

7.  What  does  the  ordinary  U or  syphon  gauge  indicate,  and 

what  is  the  object  of  its  use  in  gas  works  ? 

8.  How  does  a suction  pump  “draw”  water?  Why  and^  how 

does  a hot  chimney  “ draw  ”? 

9.  Why  is  it  necessary  to  provide  for  draining  all  mains  and 

pipes  through  which  gas  travels,  and  how  is  this  done? 

10.  What  is  the  commonly  accepted  theory  as  to  the  cause  of  the 

luminosity  of  the  flame  produced  by  burning  illuminating 
gas  in  a luminous  burner  ? 

11.  Why  is  the  flame  of  a Bunsen  or  atmospheric  burner  non- 

luminous  ? 

12.  What  is  common  lime  and  what  is  the  raw  material  used  in 

its  manufacture  ? What  is  hydraulic  lime  and  what  is  the 
raw  material  used  in  its  manufacture  ? What  is  hydraulic 
cement  and  what  is  the  raw  material  used  in  the  manufac- 
ture of  natural  hydraulic  cement  ? 

(Answers  to  these  questions  are  due  March  i,  1901.) 


Circular  to  Members  of  the  Fourth  Section  of  the 
Practical  Class. 

You  will  find  enclosed  the  first  series  of  questions  for  your  sec- 
tion. A similar  series  will  be  sent  out  each  three  months,  but  no 
series  will  be  sent  to  any  member  of  the  class  who  has  not  sent 
in  answers  to  the  questions  of  the  preceding  series  within  the 
time  specified  for  the  receipt  of  such  answers,  or  failing  this  has 
secured  an  extension  of  time  by  presenting  to  the  Secretary  a good 
and  valid  excuse  for  such  failure.  All  answers  will  be  carefully 
examined  by  the  Secretary,  and  each  member  of  the  regular  class 
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Vill  be  sent  a criticism  of  his  work  on  each  series  of  questions 
based  upon  such  examination.  Members  of  the  class  should  there- 
fore keep  copies  of  their  answers  in  order  to  fully  understand  the 
criticisms.  Those  members  of  the  class  who  answer  all  the  ques- 
tions as  sent  out  will  be  continued  in  the  class  for  three  years,  this 
period  having  been  fixed  upon  by  the  Trustees  as  the  length  of 
time  to  be  given  to  the  course.  The  work  of  the  members  of  the 
Special  Section  of  the  class  will  not  receive  the  criticism  of  the 
Secretary,  but  otherwise,  the  rules  governing  the  work  are  the  same 
for  both  the  special  and  the  regular  members. 

Before  making  up  their  answers  the  students  are  at  liberty  to 
use  any  and  all  means  of  securing  information  at  their  disposal, 
with  the  following  exception.  Some  of  the  questions  having  al- 
ready been  used  for  previous  sections  the  answers  to  them  have 
been  published  in  the  Proceedings  of  the  American  Gas  Light 
Association.  The  answers  thus  published  should  not  be  consulted 
by  the  student  while  preparing  his  answers.  Answers  should  be 
written,  as  far  as  possible,  in  the  student’s  own  language,  based 
upon  the  knowledge  acquired  through  his  study  of  the  subject 
covered  by  the  questions,  and  not  copied  directly  from  any  text 
book  or  source  of  information,  and  care  should  be  taken  that  the 
desired  meaning  is  clearly  and  concisely  expressed,  and  that 
reasons  for  the  statements  made  are  given. 

It  is  assumed  by  the  Trustees  that  admission  to  the  class  is 
sought  solely  from  an  earnest  desire  to  derive  all  the  benefit 
that  can  be  obtained  from  the  work  carried  on  by  its  members. 
It  is  therefore  expected  that  the  members  of  this  new  section  will 
work  faithfully  and  adhere  strictly  to  the  rules  governing  the  time 
for  sending  in  answers. 

Answers  to  this  first  series  must  be  in  the  hands  of  the  Secretary 
not  later  than  March  ist. 

Please  write  your  name  and  address  at  the  head  of  the  first  page 
of  answers 

Please  write  your  answers  on  one  side  of  the  paper  only. 

The  Secretary  will  be  pleased  to  hear  from  any  member  of  the 
class  who  does  not  understand  any  questions,  and  will  endeavor, 
to  the  best  of  his  ability,  to  help  any  such  inquirer  out  of  his  diffi- 
culty. 


Please  address  all  communications,  answers  to  questions,  etc., 
to  Alfred  E.  Forstall,  Secretary,  Room  22,  58  William  Street,  New 
York  City,  and  put  on  the  envelope  your  name  and  address. 

January,  1901. 

Answers  to  First  Series  of  Questions,  1901  — Second  Sec- 
tion-Practical Class — American  Gas  Light  Association. 

The  answer  to  Question  No.  12  has  been  published  in  Vol. 
XVT  of  the  Proceedings,  page  59,  and  can  be  found  there.  The 
answers  to  the  other  questions  are  as  follows : 

I.  What  tests  would  you  apply  to  a fire  brick  to  determine  its 
quality  ? 

Ans.  The  qualities  desired  in  a fire  brick  are:  infusibility,  strength, 
regularity  of  shape,  uniformity  of  composition  and  facility  of  cut- 
ting, and  the  tests  to  be  applied  to  a fire  brick  should  be  such  as 
will  determine  to  what  extent  it  possesses  these  qualities. 

The  degree  of  infusibility  can  be  determined,  to  a certain  ex- 
tent, by  an  analysis  of  the  material  of  which  the  brick  is  composed. 
If  this  analysis  shows  the  presence  of  about  60^  of  silica,  less  than  6fo 
of  sesqui-oxide  of  iron  and  not  more  than  2^  to  3^  as  a total  of  lime, 
magnesia  and  the  hydrates  of  potassium  and  sodium,  the  brick  prob- 
ably possesses  a high  degree  of  infusibility.  If  the  analysis  shows 
more  than  6fo  of  sesqui-oxide  of  iron  or  2^  to  3^  of  thelime, magnesia, 
etc.,  the  brick  should  be  rejected.  But  exposure  of  the  brick  to 
the  action  of  heat  under  the  conditions  to  which  it  will  be  sub- 
jected when  used  furnishes  the  best  test  for  infusibility.  In  coal 
gas  works  the  test  can  be  made  by  placing  the  brick  in  the  com- 
bustion chamber  of  a regenerative  bench.  If,  when  the  brick  is 
removed  after  being  exposed  for  a week  or  ten  days  to  the  heat  of 
the  combustion  chamber,  the  edges  and  corners  are  found  to  be 
sharp,  and  the  surfaces  show  no  signs  of  incipient  fusion  the  brick 
may  be  passed  as  of  first  rate  quality,  as  far  as  infusibility  is  con- 
cerned. In  water  gas  plants  the  space  at  the  bottom  of  the  super- 
heater, in  which  the  secondary  combustion  occurs,  furnishes  a 
good  place  for  a test. 

If  the  material  of  which  the  brick  is  made  is  well  compressed 
during  manufacture  and  the  brick  is  hard  burned  there  is  no  ques- 
tion as  to  Its  strength  when  cold.  The  degree  to  which  compres- 
sion has  been  carried  is  indicated  by  the  weight  of  the  brick,  and 


(34 


a fire  brick  of  the  regulation  size,  9"  x 4/^"  X 2.^",  should  weigh 
from  7^  to  7 14  ibs.  A well  burnt  brick  usually  shows  a reddish 
tinge.  A well  compressed  and  well  burnt  brick  will  give  a ringing 
sound  when  struck  with  a hammer.  It  is  especially  important  that 
the  bricks  which  are  to  be  used  for  lining  the  furnaces  of  retort 
benches,  or  for  lining  water  gas  generators,  should  be  hard,  since 
they  are  subjected  to  a great  deal  of  abrasion  from  the  fuel  and 
the  clinkering  bars,  so  that  for  this  work  hardness  and  strength  are 
of  more  importance  than  infusibility.  In  the  combustion  chamber, 
on  the  contrary,  infusibility  is  the  most  important  quality,  since  the 
material  used  there  is  not  exposed  to  any  wear  and  tear  except 
that  arising  from  the  effect  of  the  heat  It  may  thus  frequently 
happen  that  the  same  brick  is  not  suitable  for  use  both  m the 
furnace  and  the  combustion  chamber. 

An  examination  of  the  exterior  of  the_brick  is  all  that  is  neces- 
sary to  determine  whether  or  not  it  possesses  regularity  of  shape. 

Uniformity  of  composition  can  be  tested  by  breaking  the  brick 
and  examining  the  surface  of  the  fracture.  This  should  present  a 
compact  and  uniform  appearance  though  not  necessarily  a close 
and  fine  texture.  In  fact  some  authorities  consider  a coarse  texture 
the^more  preferable.  Uniformity  of  composition  is  also  indicated 
by  the  giving  out  of  a clear  ringing  sound  when  the  brick  is  struck 
a sharp  blow  with  a hammer. 

Facility  of  cutting  is  important  only  as  reducing  the  cost  of 
labor  and  the  amount  of  waste  during  the  operation  of  laying  the 
brick,  and  while  desirable  if  it  can  be  secured  without  sacrificing 
the  more  important  qualities  it  cannot  be  considered  an  equiva- 
lent for  any  one  of  them.  (Trustees.) 

2.  What  are  the  precautions  that  should  be  taken  in  laying  fire 
brick  and  fire  clay  blocks,  to  secure  for  the  finished  work  strength 
and  the  ability  to  resist  heat? 

A^s.  The  principal  precautions  to  be  taken  in  laying  up  fire 
bricks  or  fire  clay  blocks  are  that  the  bricks,  or  blocks,  should  be 
well  wetted  just  before  they  are  laid  in  place,  and  that  each  brick, 
or  block,  should  be  rubbed  into  place  in  such  a way  as  to  bring 
its  faces  almost  into  contact  with  the  faces  of  the  adjacent  bricks, 
or  blocks,  in  the  wall,  the  joints  being  made  as  thin  as  it  is  possible 
to  have  them  and  at  the  same  time  have  the  fire  clay  fill  all  the 
interstices  so  as  to  give  a uniform  bearing  over  the  whole  surface. 


This  is  especially  important  in  the  case  of  arches,  which  should 
be  laid  as  nearly  as  possible  with  the  blocks  face  to  face.  Bricks 
and  small  blocks  can  be  wet  by  dipping  them  into  water  in  a 
bucket,  kept  filled  and  at  hand  for  the  purpose,  each  piece  being 
dipped  by  the  mason  as  he  picks  it  up  for  the  purpose  of  laying  it 
in  place  in  the  wall.  The  surfaces  of  large  blocks  should  be  we: 
by  having  water  sprinkled  on  them,  a convenient  method  being  to 
employ  for  the  sprinkling  a whisk  broom  which  is  wet  by  being 
dipped  into  the  water  in  the  bucket.  The  portion  of  the  work 
previously  laid,  upon  which  the  bricks,  or  blocks,  are  to  be  placed, 
should  also  be  wet  in  the  same  way. 

To  secure  thinness  of  joints,  those  surfaces  of  the  blocks  which 
come  together  should  be  smooth  plane  surfaces,  being  rlressed  to 
this  condition  if  they  do  not  originally  possess  it,  and  the  fire  clay 
must  be  mixed  thin  rather  than  stiff,  care  being  taken  not  to  get  it 
so  thin  that  it  will  run  out  of  the  joint,  nor  so  stiff  that  any  excess 
will  not  be  squeezed  out  when  the  block  is  worked  into  place.  If 
the  joints  are  not  made  thin  the  fire  clay  will  soften  and  run  out 
of  them  when  the  work  is  subjected  to  heat,  or  even  if  it  does  not 
do  this  it  will  shrink  under  the  action  of  the  heat  and  cause  a 
settlement  of  the  upper  part  of  the  brick  work. 

Another  precaution  which  should  be  observed  is  that  when 
it  is  necessary  to  cut  bricks  or  blocks  the  cut  surfaces  should  never 
be  exposed  to  the  direct  heat  of  the  fire,  the  face  so  exposed  being 
always  one  which  has  not  been  cut.  (Trustees.) 

3.  Describe — with  sketches  giving  a vertical  cross  section,  a 
vertical  longitudinal  section  and  a horizontal  longitudinal  section 
showing  the  nostrils  in  the  furnace  arch,  the  secondary  air  open- 
ings into  the  combustion  chamber,  and  the  openings  through  which 
the  hot  waste  gases  pass  into  the  recuperators— a setting  of  six 
retorts  heated  by  a generator  furnace  and  equipped  with  recuper- 
ators. Neither  furnace  nor  recuperators  need  be  illustrated  ex- 
cept to  the  extent  required  to  show  the  above  mentioned  openings. 

Ans.  The  regenerative  setting  of  six  retorts,  which  is  illustrated 
by  the  accompanying  sections,  is  designed  to  be  built  in  an  arch 
S' — 4"  wide  and  to  contain  retorts,  the  inside  measurements  of 
which  are  15''  X 26"  x 9' — o". 

As  will  be  seen  from  the  cross  section,  the  combustion  chamber 
is  made  wide  and  high,  being  14''  wide  and  3' — 6"  from  the  top  of 
the  furnace  arch  to  the  bottom  of  the  first  arch  of  the  setting 
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which  crosses  the  combustion  chamber.  The  producer  gas  enters 
this  chamber  by  five  openings,  or  nostrils  marked  N,  spaced  equal 
distances  apart  from  front  to  back  along  the  centre  line  of  the 
bench.  The  secondary  air  is  admitted  through  the  openings 
marked  S A.  d'here  are  five  of  these  on  each  side  of  the  com- 
bustion chamber,  level  with  the  top  of  the  furnace  arch,  each  nos- 
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tril  having  a secondary  air  opening  opposite  it  on  each  side  so  that 
two  streams  of  secondary  air  are  directed  against  each  stream  of 
producer  gas. 

The  setting  is  built  in  one  single  chamber,  the  combustion  tak- 
ing place  and  the  hot  gases  passing  up  around  the  retorts  along 
the  full  depth  of  the  bench.  To  secure  effective  heating  of  the 
bottom  of  the  bottom  retorts  small  passages,  which  lead  out  of 


comparatively  large  openings  left  under  the  bottom  retorts,  as 
shown  on  the  sections,  carry  some  of  the  hot  gases  directly  from 
the  lower  part  of  the  combustion  chamber  to  the  outside  flues. 
1 he  bulk  of  the  products  of  the  secondary  combusti<m,  however, 
pass  upwards  and  around  the  retorts,  a portion  passing  out 
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between  the  top  ot  the  bottom  retort,  and  the  bottom  of  the  mid- 
dle retort,  another  portion  passing  out  between  the  middle  retort 
and  the  top  retort,  and  the  remainder  going  to  the  top  of  the  set- 
ting and  passing  over  the  top  of  the  top  retort  on  each  side.  In 
whatever  way  the  gases  reach  the  space  between  the  retorts  and 
the  outside  wall  on  each  side,  they  are  drawn  down  through  this 


space  to  the  bottom  of  the  setting  and  pass  down  into  the  recup- 
erators through  five  openings.  These  openings,  marked  W.G.  on 
the  sections,  are  spaced,  like  the  nostril  openings,  equal  distances 
apart  from  front  to  back  of  the  bench  and  by  them  an  even  dis- 
tribution of  the  waste  gases  through  the  whole  depth  of  the  re- 
cuperators is  secured. 

The  setting  is  a skeleton  one,  no  more  bricks  and  blocks  being 
used  than  are  necessary  to  support  the  retorts  and  prevent  the 
heat  from  passing  out  the  front  of  the  bench.  For  the  latter 
purpose  the  front  wall  is  made  13"  thick.  The  retorts  are  sup- 
ported at  the  front  by  this  front  wall,  at  the  back  by  a wall  9" 
thick  and  at  four  points  between  these  walls  by  blocks  made  of 
the  proper  shape  to  fit  the  outside  of  the  retorts  and  form  support- 
ing arches,  which  carry  the  retorts  and  relieve  the  lower  ones  of 
the  weight  of  those  above  them.  The  blocks  supporting  the  in- 
side lower  corners  of  the  bottom  retorts  are  made  continuous  for 
the  whole  length  of  the  retorts  so  as  to  protect  them  from  the  great 
heat  existing  in  this  part  of  the  setting  and  from  the  cutting  action 
of  the  flame,  and  shield  tiles  are  also  provided  for  the  inside  lower 
corners  of  the  middle  retorts  for  the  same  object.  At  all  other 
points  the  retorts  are  exposed  to  full  contact  with  the  products  of 
combustion  except  where  they  are  built  in  the  front  and  back 
walls,  or  where  they  rest  upon  and  are  covered  by  the  narrow  sup- 
porting blocks.  Since  these  blocks  are  only  5"  or  6"  wide  it  will 
be  seen  that  much  the  largest  portion  of  the  surface  of  the  retorts 
is  exposed  to  the  direct  action  of  the  heat. 

The  blocks  and  bricks  forming  the  walls  of  the  combustion 
chamber  should  be  made  of  extra  f^uality  material  in  order  to 
stand  the  heat  to  which  they  are  exposed.  The  blocks  above  the 
top  of  the  bottom  retorts  on  the  inside  of  these  retorts  and  all  the 
blocks  on  the  outside  of  the  retorts  may  be  made  of  any  good  first 
quality  material.  (Trustees.) 

4.  Describe  some  system  of  machinery  for  drawing  coke  from 
coal  gas  retorts  by  steam  or  hydraulic  power. 

Ans.  The  machines  which  have  been  devised  for  drawing  the  coke 
from  coal  gas  retorts  have  proved  more  successful  than  the  ma- 
chines for  charging  such  retorts  that  have  been  brought  forward  by 
the  same  inventors,  and  these  drawing  machines  are  frequently 
used  in  connection  with  hand  charging.  I'he  drawing  machine 
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described  below  is  a companion  to  the  charging  machine  described 
in  the  answer  to  question  No.  3 of  the  Fourth  Series  for  1900,  and 
is  one  that  has  been  installed  in  most  of  the  works  in  this  country 
which  have  adopted  machine  drawing  during  the  last  few  years. 

The  machine  is  composed  of  a carriage,  or  platform,  and  of  the 
machinery  required  for  doing  the  work  of  drawing  the  retorts,  all 
of  which  is  mounted  on  the  platform.  This  is  itself  carried  on 
wheels  running  in  a track  laid  on  the  charging  floor  of  the  retort 
house  in  front  of,  and  parallel  to,  the  face  of  the  retort  stack.  The 
same  track  serves  for  both  charging  and  drawing  machines, 
when  both  are  used.  On  the  platform  are  the  steam  boiler,  an 
engine  for  moving  the  machine  along  the  track,  and  the  rake  car- 
rier and  rakes  for  drawing  the  coke  from  the  retorts,  together  with 
the  mechanism  for  working  the  rake  carrier.  In  some  installations 
the  boiler  is  omitted,  the  steam  require-d  for  working  the  machine 
being  obtained  from  the  steam  system  of  the  gas  works,  through  a 
flexible  joint  which  permits  ol  the  travel  of  the  machine  from  end 
to  end  of  the  retort  stack. 

The  engine  and  mechanism  for  moving  the  machine,  and  stop- 
ping it  at  the  proper  points  in  front  of  the  retorts,  are  similar  to 
those  used  for  the  same  purpose  on  the  charging  machine. 

The  rake  carrier  and  the  rakes,  ol  which  there  are  usually  three 
arranged  vertically  one  above  the  other,  are  carried  on  a frame 
work  consisting  of  two  uprights,  one  at  the  back  and  one  at 
the  front  of  the  platform,  properly  braced  and  tied  together 
by  horizontal  members  which  form  guides,  on  which  run  the 
rollers  of  the  rake  carrier.  This  carrier  consists  ol  two  pieces 
of  plate  iron  kept  the  proper  distance  apart  by  distance  pieces. 
The  four  guide  rollers  are  set  between  the  plates,  two  bear- 
ing against  the  bottom  of  the  upper  guide  and  two  running  on 
top  of  the  lower  guide.  The  rake  bars,  or,  as  they  might  be  called^ 
the  rake  handles,  pass  between  the  two  plates  of  the  carrier  and 
are  attached  to  it  by  pins  going  through  holes  in  both  plates  and 
in  the  rake  bars  which  come  opposite  each  other  when  the  bars 
are  in  the  proper  position.  If  a rake  is  not  needed,  owing  to  the 
scurfing  or  repairing  of  a retort,  it  is  disconnected  from  the  carrier 
by  pulling  out  the  pin  and  is  then  fastened  to  the  main  carriage  by 
a pin  going  through  an  extra  hole  in  the  bar  and  through  a corre- 
sponding hole  in  a fixed  plate  fastened  to  this  carriage.  As  the 
rakes  are  carried  backward  and  forward  by  the  motion  of  the  car- 
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rier  the  bars  run  on  rollers  fixed  to  a frame,  this  frame  being  so  ar- 
ranged that  it  can  be  raised  and  lowered  by  means  of  a hand  lever 
worked  by  the  machine  attendant.  This  permits  of  the  rakes  be- 
ing lifted  above  the  coke,  as  they  are  pushed  into  the  retort,  and 
dropped  so  as  to  engage  with  the  coke  and  pull  it  out  as  they  are 
withdrawn.  To  this  frame  a counterbalance  is  attached  in  such  a 
manner  that  the  position  of  the  fulcrum,  about  which  it  works,  is 
automatically  varied  to  correspond  with  the  extent,  to  which  the 
rake  bars  project  beyond  the  frame  so  that  the  counterbalancing 
effect  is  always  proportioned  to  the  weight  to  be  balanced. 

Motion  is  imparted  to  the  rake  carrier  from  a piston  working  in 
the  horizontal  steam  cylinder  of  a direct-acting  reciprocating 
motor,  the  admission  of  steam  to,  and  its  exit  from,  this  cylinder 
being  controlled  by  suitable  valve  gear,  d'he  rod  attached  to  this 
piston  carries  a hollow  cross  head,  in  which  there  is  a pin  and 
upon  this  pin  there  turns  freely  a gear  wheel  which  engages  on  one 
side  with  a fixed  rack  secured  to  one  of  the  cross  head  guides,  and 
on  the  other  side  with  a flying  rack  which  runs  in,  or  on,  the  other 
cross  head  guide.  As  the  cross  head  is  moved  back  and  forth  by 
the  action  of  the  steam  on  the  piston,  it  carries  the  gear  wheel 
with  it,  and,  as  the  teeth  of  this  wheel  engage  with  those  in  the 
fixed  rack,  the  wheel  revolves  at  the  same  time  that  its  centre  is 
being  carried  forward  or  backward  and  its  circumference  has 
therefore  a lineal  or  longitudinal  motion  twice  the  length  of  that  of 
the  piston  and  cross  head.  This  motion  is  imparted  to  the  flying 
rack,  every  point  of  which  thus  moves  twice  as  fast  and  as  far  as 
the  piston.  This  rack  carries  two  wheels  or  sheaves.  A wire  rope 
fastened  at  one  end  to  the  forward  part  of  the  main  frame  passes 
back  to  and  around  the  front  sheave,  then  forward  to  and  around 
a sheave  fastened  to  the  front  end  of  the  main  frame,  and  then 
back  to  be  fastened  to  the  rake  carrier.  Another  rope  starting 
from  a fastening  at  the  rear  end  of  the  main  frame  passes  forward 
to  and  around  the  rear  sheave  on  the  flying  rack,  then  backwards 
to  and  around  a sheave  fastened  to  the  rear  end  of  the  main  frame 
and  thence  forward  to  be  in  its  turn  fastened  to  the  rake  carrier. 
As  the  sheaves  on  the  flying  rack  are  moved  they  give  to  the  ropes 
passing  around  them  lineal  motion  twice  as  great  as  that  of  their 
own  centres,  and  this  motion  is  transferred  to  the  rake  carrier. 
Since  the  sheaves  move  with  the  flying  rack,  which  moves  twice 
as  fast  and  as  far  as  the  piston,  it  follow's  that  the  rake  carrier, 


which  moves  twice  as  fast  and  as  far  as  the  sheaves,  moves  four 
times  as  fast  and  as  far  as  the  piston  and  therefore  the  motion 
of  the  rakes  over  the  full  length  of  the  retort  is  obtained  with  a 
comparatively  small  motion  of  the  piston. 

The  longitudinal  motion  of  the  steam  piston,  and  consequently 
of  the  rake  carrier,  is  controlled  by  a hydraulic  governor,  consist- 
ing of  a piston  working  in  a water  cylinder,  the  cylinder  being  ar- 
ranged on  the  main  frame  in  line  with  the  steam  cylinder,  and  the 
piston  being  attached  to  a rod  fastened  to  the  cross  head,  this  rod 
being  practically  a continuation  of  the  steam  piston  rod.  The 
cylinder  is  counterbored  for  a short  distance  at  each  end  to  a 
diameter  slightly  larger  than  that  of  the  piston.  In  each  of  these 
counterbored  portions  there  is  a small  port  opening  into  a passage 
which  brings  the  two  ends  of  the  cylinder  into  communication 
with  each  other.  There  are  also  tvvo_more  ports  at  each  end 
opening  from  the  body  of  the  cylinder  into  this  passage.  The 
cylinder  being  filled  with  water  and  the  piston  working  in  it  water 
tight  the  rate  of  motion  of  the  piston  cannot  be  any  greater  than 
the  rate  at  which  the  water  can  be  transferred  from  end  to  end  of 
the  cylinder  through  the  ports  and  the  passage.  As  the  piston  ap- 
proaches either  end  of  the  cylinder  it  covers  first  one  and  then  the 
other  of  the  ports  opening  out  of  the  body  of  the  cylinder  and  thus 
its  speed  is  reduced  gradually.  The  ports  in  the  counterbores  be- 
ing always  open  the  governor  does  not  bring  the  piston  to  a full 
stop,  but  its  speed  is  so  reduced  that  its  motion  can  be  controlled 
by  the  steam  valve  without  incurring  any  risk  of  knocking  out  the 
end  of  the  retort.  An  enlargement  in  the  water  passage,  forming 
an  air  chamber,  provides  for  the  space  occupied,  on  one  side  of 
the  piston  only,  by  the  piston  rod,  the  excess  water  forced  out  of 
the  side  on  which  there  is  no  rod  and  for  which  there  is  no  room 
on  the  other  side  of  the  piston,  owing  to  the  presence  of  the  rod, 
being  retained  in  this  chamber. 

In  operating  the  machine  it  is  brought  to  the  right  point  by  the 
traversing  engine  and  the  retort  lids  having  been  slacked  off  the 
rakes  are  run  forward  into  the  retorts,  being  kept  raised  during 
their  forward  motion.  When  about  one-third  of  the  way  back 
into  the  retorts  the  rakes  are  stopped,  dropped  into  the  coke  and 
withdrawn,  bringing  out  ahead  of  them  the  coke  from  the  fronts 
of  the  retorts.  They  are  then  raised,  run  back  a little  farther  than 
before,  dropped  and  withdrawn,  the  operation  being  repeated  un- 


til  the  rakes  have  reached  the  back  of  the  retort  and  all  the  coke 
has  been  drawn  out.  The  rakes  are  then  brought  back  to  their 
original  position  on  the  machine  and  this  is  moved  to  the  next  set 
of  retorts  to  be  drawn  and  the  whole  series  of  operations  repeated. 
(Trustees.) 

5.  Is  it  possible  to  have  a single  automatic  overflow  to  remove 
both  tar  and  liquor  from  the  hydraulic  main  and  at  the  same  time 
maintain  a liquor  seal  of  constant  depth  on  the  dip  pipes?  Illus- 
trate the  reasoning  by  which  you  arrive  at  your  answer  by  a sketch 
showing  a cross  section  of  the  main  and  of  such  an  overflow. 

Ans.  Owing  to  the  difference  between  the  specific  gravities  of 
tar  and  ammonical  liquor  it  is  not  possible  to  have  a single  auto- 
matic overflow  for  the  removal  of  both  tar  and  liquor  from  the  hy- 
draulic main  and  at  the  same  time  maintain  a seal  of  constant 
depth  on  the  dip  pipes.  Such  an  overflow  must  connect  to  the  bot- 
tom of  the  main,  since  otherwise  some  tar  will  be  allowed  to  stay  in 
the  main  indefinitely  and  gradually  stiffen  up  until  it  can  only  be  re- 
moved by  scrapers.  The  accompanying  cut  shows  cross  sections  of 
a hydraulic  main  with  a single  overflow  opening  out  of  the  bottom 
and  serves  to  illustrate  the  description  of  its  action  which  follows. 

The  main  being  filled  with  liquor  at  the  start  the  conditions  are 
as  shown  in  figure  No.  i,  the  liquor  in  the  two  legs  of  the  syphon 
formed  by  the  main  and  overflow  standing  at  the  same  level,  and 
the  dip  pipes  being  under  the  proper  seal.  But  when  the  main  is 
in  operation  tar  soon  accumulates  and  settles  to  the  bottom,  and 
then  nothing  but  tar  can  enter  the  overflow  and  pass  over  to  its 
outside  leg,  as  shown  on  Figure  No.  2.  In  this  outside  leg  there 
is  then  a column  of  tar  only,  while  the  balancing  column  in  the 
other  leg  is  composed  partly  of  tar  and  partly  of  liquor.  The 
liquor  being  lighter  than  the  tar  this  column  of  tar  and  liquor  can- 
not support  a column  of  tar  of  equal  height,  and  before  the  tar  in 
the  outside  leg  of  the  syphon  can  rise  to  the  level  of  the  overflow 
and  run  off,  the  liquor  in  the  main  must  rise  above  this  level  by  an 
amount  which  depends  upon  the  length  of  the  outside  leg  and 
the  proportion  of  the  height  of  the  inside  leg  which  is  occupied  by 
the  liquor.  The  seal  on  the  dip  pipes  will  thus  be  made  greater 
than  it  should  be,  as  shown  on  figure  No.  2. 

Since  as  long  as  there  is  any'-  tar  in  the  main  there  will  be  noth- 
ing but  tar  in  the  outer  leg  of  the  overflow  and  nothing  but  tar  will 


74 

run  off  from  the  main,  all  the  liquor  that  is  formed  accumulates, 
until  finally  as  the  tar  runs  off,  the  main  contains,  as  shown  in 
figure  3,  nothing  but  liquor  standing  at  a level  which  is  sufficiently 


high  to  more  than  balance  the  tar  in  the  outer  leg  and  drive  it  out 
of  the  overflow.  When  this  happens  there  will  be  liquor  on  both 
sides  of  the  syphon,  and  therefore  the  heights  of  the  two  columns 


will  equalize  themselves  by  the  rapid  flowing  out  of  the  liquor 
from  the  main  until  the  level  has  been  brought  back  to  the  normal 
water  line,  at  which  it  will  stand  until  enough  tar  accumulates  to 
again  cut  off  the  liquor  from  the  overflow  and  fill  the  outer  leg, 
causing  a repetition  of  the  sequence  of  events  previously  described. 

It  is  therefore  evident  that  with  such  an  arrangement  of  over- 
flow the  water  line  in  the  main  is  continually  varying  and  the  depth 
of  the  seal  on  the  dip  pipes  is  anything  but  constant.  To  secure 
a seal  of  constant  depth  and  at  the  same  time  remove  both  tar  and 
liquor  automatically  it  is  necessary  to  adopt  an  arrangement  of 
double  overflows,  similar  to  that  described  in  the  answer  to  ques- 
tion No.  3 of  the  third  series  for  1899.  (Trustees.) 

6.  Boilers  are  often  rated  as  being  of  so  many  horse-power. 
What  is  the  meaning  of  the  term  “ horse-power  ” when  used  in  this 
connection?  What  is  the  meaning  of  the  same  term  when  applied 
to  steam  engines? 

Afts.  The  term  “ horse-power  ” as  applied  to  the  rating  of  boil- 
ers is  used  in  two  different  ways;  either  as  an  absolute  unit,  by 
which  to  measure  the  rate  at  which  the  boiler  will  work,  or  as  an 
approximate  measure  of  the  capacity  of  the  boiler,  to  be  applied 
in  buying,  selling,  or  describing  it  for  trade  purposes. 

The  trade  or  commercial  horse-power  is  determined  according 
to  certain  arbitrary  assumptions  from  the  dimensions  of  the  boiler y. 
the  extent  of  the  heating  surface  being  usually  employed  for  this 
rating  on  a basis  of  12  square  feet  of  such  surface  for  each  horse- 
power. Thus,  a boiler  having  a heating  surface  of  1,200  square 
feet  would  be  ordinarily  rated  as  being  of  100  horse-power.  The 
practice  in  this  respect  is,  however,  not  uniform  and  it  is  necessary 
when  comparing  different  ratings  of  boiler  capacity,  especially  in 
passing  upon  proposals  for  the  supply  of  new  boilers,  to  know  upon 
what  rule  each  rating  is  based.  A rough-and-ready  rule  for  ap- 
proximating the  commercial  horse-power  of  either  tubular  or  water 
tube  boilers  has  been  given  by  the  Engineering  News  as  follows  ; 
Multiply  the  number  of  tubes  by  their  length  in  feet  and  the  pro- 
duct so  obtained  by  the  diameter  of  the  tube  in  inches,  then  divide 
the  final  product  by  50,  and  the  quotient  so  obtained  will  be  the 
horse-power  of  the  boiler.  The  commercial  horse-power  is  also 
sometimes  determined  from  the  grate  surface  ^ of  a square  foot 
being  allowed  per  horse-power. 
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When  used  in  engineering  work  for  an  accurate  measure  of  the 
rate  at  which  a boiler  will  do  work  the  term  ‘‘horse-power”  has 
been  defined  by  a committee  of  the  American  Society  of  Mechani- 
cal Engineers  as  meaning  “ an  evaporation  of  30  lbs.  of  water  per 
hour  from  a feed-water  temperature  af  loo'^  F.  into  steam  at  70 
lbs,  gauge  pressure,  which  shall  be  considered  equal  to  34^  units 
of  evaporation,  that  is  to  34]^  lbs.  of  water  evaporated  from  a 
feed-water  temperature  ol  212^  F.  into  steam  at  the  same  temper- 
ature, A boiler  should  only  be  rated  at  the  power  which  it  is  ca- 
pable of  developing  with  easy  firing,  moderate  draft  and  ordinary 
fuel  while  exhibiting  good  economy,  and  should  be  capable  of  de- 
veloping at  least  more  than  its  rated  power  to  meet  emergen- 
cies.” 

When  applied  to  steam  engines,  the  term  “ horse-power  ” is 
used  to  indicate  the  rate  at  which  mechanical  work  is  done,  and 
denotes  the  performance  of  work  at  the  rate  of  550  foot  pounds 
per  second,  or  33,000  foot  pounds  per  minute.  A foot  pound  of 
work  is  the  work  done  in  raising  the  weight  of  i lb.  through  a 
height  of  one  foot,  or  of  overcoming  a resistance  of  i lb.  through 
a distance  of  i ft.,  or  of  overcoming  any  smaller  or  larger  resist- 
ance through  a correspondingly  greater  or  less  space  per  minute. 
(Trustees.) 

7.  What  horse-power  is  required  for  the  actual  work  of  pump- 
ing the  gas  by  an  exhauster  handling  25,000  cubic  feet  of  gas  per 
hour  with  an  inlet  pressure  of  y/  and  an  outlet  pressure  of  9"  ? 

Afis.  The  term  “ horse-power  ” as  used  to  indicate  the  rate  at 
which  mechanical  work  is  done  denotes  the  performance  of  33,000 
foot  pounds  of  work  per  minute,  that  is,  the  raising  of  a weight  of 
33,000  lbs.  through  a height  of  one  foot,  or  the  overcoming  of  a 
resistance  of  33,000  lbs.  through  a space  of  one  foot,  or  of  any 
smaller  resistance  through  a correspondingly  greater  space,  per 
minute.  The  horse-power  required  to  pump  gas  can  therefore  be 
calculated  by  dividing  the  product  of  the  resistance  overcome  and 
the  space  through  which  it  is  overcome  in  a minute,  by  33,000, 
the  resistance  being  measured  in  pounds  per  square  foot  and  the 
space  in  feet.  The  resistance  is  determined  by  the  net  pressure 
against  which  the  exhauster  is  working,  that  is,  by  the  difference 
between  the  pressure  at  the  outlet  and  that  at  the  inlet  of  the 
exhauster.  The  space  can  be  taken  as  the  number  of  cubic  feet 
of  gas  pumped  in  a minute  without  any  reference  to  the  actual 


velocity  with  which  the  gas  passes  through  the  outlet  pipe,  since 
with  a given  outlet  pressure  the  total  resistance  against  which  the 
exhauster  is  working  varies  directly  as  the  area  of  the  outlet  pipe, 
Avhile  the  velocity  of  the  gas,  or  the  space  passed  through  in  the 
unit  of  time  varies,  when  the  same  quaniity  is  pumped  per  minute, 
inversely  as  the  area  of  this  outlet  pipe,  and  therefore  the  product 
of  the  total  resistance  and  the  space  passed  through  will  always  be 
equal  to  the  product  obtained  by  multiplying  the  resistance  per 
square  foot  by  the  number  of  cubic  feet  of  gas  pumped  in  the  unit 
of  time.  The  pressure  is  usually  given  in  terms  of  the  height,  in 
inches,  of  the  column  of  water  which  it  will  balance,  and  to  con- 
vert this  to  pounds  per  square  loot  it  is  necessary  to  multiply  it  by 
the  weight  of  a column  of  water  one  square  foot  in  area  and  one 
inch  high.  A cubic  foot  of  water  weighs  62.5  lbs.,  so  a column  of 
water  12"  high  exerts  a jiressure  of  62.5  lbs.  per  square  foot,  and  a 
column  high  will  exert  a pressure  of  62.5—  12  = 5.2  lbs.  per 
square  foot. 

The  horse-power  required  for  the  actual  work  of  pumping  the 
gas  can  therefore  be  determined  by  multiplying  the  number  of 
cubic  feet  pumped  per  minute  by  the  product  obtained  by  multi- 
plying the  net  pressure  in  inches  of  water  by  5.2  (which  gives  the 
pressure  in  pounds  per  square  foot  against  which  the  exhauster  is 
working)  and  dividing  the  final  product  by  33,000.  Putting  this 
rule  into  the  shape  of  a formula  we  have : 

H.  P.=  ^Ay_5-_iin  which 
33,000 

V=  number  of  cubic  feet  of  gas  pumped  per  minute,  and 

H=  the  difference  between  the  outlet  and  inlet  pressures  in 
inches  of  water. 

In  the  present  problem 

25,000  ^^,6  66  and 
60 

H=  9" -^''  = 8.5  so 

H P.  _4i6.66  X 8.5  X 5.2_4i6.66x44-2_i84i6.372 

33,000  33.000  33.000  ~ 

and  therefore  the  horse-power  required  for  pumping  the  gas,  with- 
out taking  into  consideration  the  friction  of  the  exhauster  or  any 
other  losses  of  power  in  the  machinery,  is  0.558  horse-power. 

From  the  information  obtained  by  a series  of  tests  made  on 
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exhausters  pumping  gas  into  outlying  holders,  in  which  tests  the 
amount  of  gas  pumped,  the  pressure  against  which  it  was  pumped 
and  the  horse-power  developed  in  the  engines  doing  the  work 
were  all  determined,  Mr.  George  J.  Roberts  works  out  the  follow- 
ing formula  to  be  used  in  determining  the  total  horse-power  required 
in  any  given  case  when  the  gas  is  to  be  handled  with  an  exhauster 
of  the  Wilbraham  type. 

H.  P.  = 0.005 1 1 X H X V,  in  which 

H = the  net  pressure  in  inches  pumped  against,  and 

V = thousands  of  cubic  feet  pumped  per  hour. 

Substituting  the  values  of  H and  V in  the  present  problem  we 
have : 

H.  P.  = 0.00511  X 8.5  X 25  = I 09. 

So  that  the  total  horse-power  required  according  to  this  formmla 
is  nearly  double  that  required  for  pumping  the  gas.  Or,  in  other 
words,  the  efficiency  of  the  engine  and  exhauster  when  working  at 
this  rate  is  only  about  50^.  (Trustees.) 

8.  What  is  the  maxim.um  amount  of  gas  containing  2.5^  of  car- 
bonic acid,  CO 2,  that  can  theoretically  be  purified  by  a bushel  of 
unslaked  lime  containing  85^  of  calcic  oxide,  CaO,  assuming  that 
the^weight  of  a bushel  is  80  lbs.  and  that  carbonic  acid  only  is  to 
be  removed  from  the  gas  by  the  lime  ? Give  all  your  calculations. 

An3,  As  the  bushel  of  lime  weighs  80  lbs.  and  contains  85^  of 
CaO  it  will  contain  68  lbs.  of  CaO.  When  the  lime  is  slaked, 
hydrate  is  formed  according  to  the  reaction. 


Lime 

CaO  + 


Calcic  Hydrate. 

Ca(HO)2 


Water 


HgO 


Since  the  atomic  weight  of  Calcium  (Ca)  is  40,  that  of  Oxygen 
(O)  16  and*  that  of  Hydrogen  (H)  i,  the  respective  weights  are 
(4o+i6)  + (2-}-i6)  = [4o+(]7  X 2)J  or  56+18  = 74.  That  is  56 
lbs.  of  CaO  will  make  74  lbs.  of  Ca  (HO) 2 and  68  lbs.  of  CaO 


The  equation  of  the  reaction  between  Ca(HO)2  and  CO^  is: 
Ca(HO)2  + CO.  = CaC03  + H.O  the 
weights  being 

[40  + (i7X2)]  + [i2  + (i6x2)]  = [4o  + i2  + (i6x3)1  + 
{(i  X 2)  + i6]  .01- 

74  + 44  = I 


00  + 18. 
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We  are  only  concerned  with  the  first  half  of  the  equation,  from 
which  we  see  that  74  lbs.  of  Ca(HO)2  will  combine  with  44  lbs. 
of  CO2.  Therefore  89.83  lbs.  of  Ca(HO)2  will  combine  with 

89.83  X"  = 53-41  lbs.  of  CO2.  CO2  dry  at  60°  F.  and  30" 

barometer  weighs  i lb.  for  each  8.595  cu.  ft.,  so  53.41  lbs.  will  be 
53.41  X 8-595  = 459-076  cu.  ft.  d'he  gas  in  question  contains 

459  076 

2.5^  of  CO 2 or  25  cu.  ft.  per  1,000  cu.  ft.  — =18,363  and 

18,363  cu.  ft.  is  the  maximum  amount  cf  gas  containing  2j4fo  of 
CO 2 that  can  be  purified  by  a bushel  of  unslaked  lime  weighing 
80  lbs.  and  containing  85^  of  CaO.  Of  course  even  this  result 
could  not  be  reached  in  practice,  as  it  is  never  possible  to  entirely 
saturate  all  the  calcic  hydrate  with  carbonic  acid  under  working 
conditions,  even  assuming  that  all  the  other  impurities  that  would 
combine  with  Ca(HO)2  are  removed  by  other  means.  (Trustees.) 

9.  Ho^Y  would  you  calculate  the  maximum  temperature  that  can 
be  produced  by  burning  any  given  sample  of  gas,  the  oxygen  for 
combustion  being  derived  from  the  atmosphere  ? 

A /IS.  The  highest  temperature  that  can  theoretically  be  obtained 
by  burning  a gas  in  air  is  the  temperature  that  will  be  reached 
when  no  heat  is  lost  in  any  way,  all  the  heat  developed  being 
employed  to  heat  up  the  products  of  combustion  and  the  nitrogen 
accompanying  the  oxygen  drawn  from  the  air  for  this  combustion. 
These  conditions  are  of  course  never  obtained  in  practice,  but,  as 
It  is  very  hard  to  measure  accurately  the  losses  that  occur  in  prac- 
tice, the  maximum  theoretical  temperatures  are  used  to  furnish  a 
basis  for  comparisons  between  different  gases,  it  being  assumed 
that  the  relations  between  the  temperatures  actually  obtained  will 
be  very  nearly  the  same  as  those  existing  between  the  theoretical 
temperatures,  although  the  absolute  temperatures  will  be  very 
different  in  the  two  cases. 

This  maximum  theoretical  temperature  evidently  depends  upon 
the  quantity  of  heat  developed  by  the  combustion  of  a unit  weight 
of  the  gas  and  upon  the  quantity  of  heat  required  to  raise,  by  one 
degree,  the  temperature  of  the  products  resulting  from  the  com- 
bustion of  this  unit  weight  and  the  quotient  obtained  by  dividing 
the  quantity  of  heat  produced  by  the  quantity  required  to  raise 


the  temperature  of  the  products  of  combustion  one  degree  will 
give  the  highest  temperature  that  can  be  reached  by  burning  the 
given  gas.  The  quantity  of  heat  produced  is  given  by  the  calorific 
value  of  the  gas.  The  amount  of  heat  required  to  raise  the  tem- 
perature of  the  products  of  combustion  one  degree  can  be  calcu- 
lated by  multiplying  the  weight  of  each  product  that  is  produced 
by  its  specific  heat,  the  nitrogen  mixed  with  the  oxygen  in  the  air 
and  drawn  into  the  flame  with  it  being  included.  It  is  therefore 
necessary  to  determine  what  substances  are  produced  by  the  com- 
bustion of  the  gas  and  the  weight  of  each  of  these  substances  that 
is  obtained  from,  a unit  weight  of  the  gases,  to  multiply  the  deter- 
mined weight  of  each  substance  by  its  specific  heat  and  to  add 
together  the  numbers  obtained  by  these  multiplications,  the  sum 
forming  the  divisor  of  the  fraction. 

The  maximum  temperature  that  can  be  produced  by  burning  a 
gas  in  air  can  therefore  be  determined  by  dividing  the  calorific 
value  of  the  gas,  per  pound,  by  the  sum  of  the  numbers  obtained 
by  multiplying  the  weight  of  each  of  the  products  of  combustion 
produced  from  i lb.  of  gas  by  its  proper  specific  heat,  the  nitrogen 
mixed  in  the  air  with  the  oxygen  required  for  combustion  being 
considered  as  one  of  the  products  of  the  combustion. 

To  illustrate  by  a simple  example,  the  maximum  temperature 
that  can  be  produced  by  the  combustion  of  carbonic  oxide,  CO, 
may  be  determined  as  follows  : 

I lb.  of  CO  requires  for  its  combustion  to  carbonic  acid,  CO^, 
0.571  lb.  of  oxygen,  which  will  have  mixed  with  it  in  the  air 
0.571  X 3-31  = 1*89  lbs.  of  nitrogen,  N,  and  the  products  of  the 
combustion  of  i lb.  of  CO  will  therefore  be  1.57 1 lbs.  of  CO2  and 
1.89  lbs.  of  N.  The  calorific  value  of  CO  is  4383  B.T.U.  per 
pound,  the  specific  heats  of  COo  and  N are  respectively  0.217 
0.244  3'^'^  equation  for  the  maximum  temperature  in  degrees 

4383  4383 

Fahrenheit  is,  T = — , r = = 

1. 571  X 0.217  + ^-09  X 0.244  0.802 

5465O  F.  (Trustees.) 

10.  Describe  some  method  of  making  iron  oxide  to  be  used  for 
the  removal  of  sulphuretted  hydrogen  from  gas  during  its  purifica- 
tion. 

Ans.  The  iron  oxide,  or  sponge,  as  it  is  sometimes  called,  which 
is  used  for  removing  sulphuretted  hydrogen  from  gas  is  prepared 
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by  thoroughly  oxidizing  or  rusting  iron  in  the  shape  of  borings 
and  mixing  it  with  planer  chips  so  as  to  make  the  material  more 
permeable  by  the  gas.  To  produce  a good  material,  the  iron 
must  be  present  in  sufficient  quantity,  must  be  thoroughly  oxidized 
into  the  hydrated  sesqui-oxide,  and  must  be  uniformly  distributed 
throughout  the  planer  chips. 

The  iron  should  be  in  the  shape  of  cast  iron  borings,  the  finer 
the  better,  and  should  be  used  in  the  proportion  of  from  20  lbs.  to 
2 5 lbs  to  each  bushel  of  planer  chips.  The  chips  should  be  clean 
and  free  from  dust.  To  prepare  the  material,  the  desired  number 
of  bushels  of  planer  chips  are  measured  out  and  spread  to  a depth 
of  about  18''  on  a floor  preferably  paved  with  brick  or  cement, 
and  are  then  sprinkled  with  water,  turned,  again  sprinkled  and 
turned,  and  so  on  until  the  whole  mass  is  uniformly  wet,  but  not 
soggy,  'fhis  wetting  of  the  chips  is  for  the  purpose  of  causing  the 
jaarticles  of  iron  to  adhere  to  them.  An  amount  of  iron  borings 
equal  to  5 lbs.  per  bushel  of  chips  used  is  then  weighed  out,  spread 
evenW  over  the  top  of  the  wet  chips  and  mixed  with  them  by 
turning  the  mass  and  wetting  it  while  it  is  being  turned.  This 
operation  is  repeated  until  the  whole  amount  of  iron  to  be  used 
has  been  added  and  is  mixed  evenly  throughout  the  mass,  which 
on  the  last  turning  is  brought  up  to  a depth  of  24". 

The  iron  by  this  time  should  have  begun  to  oxidize  rapidly  and 
the  heat  produced  by  this  oxidation  will  cause  the  mass  to  grow 
quite  hot.  To  prevent  the  temperature  from  becoming  excessive 
as  well  as  to  expose  fresh  surfaces  of  the  iron  to  the  oxidizing 
influence  of  the  water  and  the  air  the  mass  must  be  turned  and 
wet  at  comparatively  short  intervals.  It  may  at  first  have  to  be 
turned  every  ten  or  twelve  hours,  but  as  the  oxidation  of  the  iron 
becomes  more  complete  the  heating  will  not  be  as  rapid  and  the 
interval  can  be  made  longer.  The  wetting  and  turning  must  be 
continued  until  all  the  iron  is  thoroughly  oxidized,  the  attainment 
of  this  condition  being  shown  by  the  cooling  down  of  the  mass, 
by  the  changing  of  the  color  to  a reddish  brown,  and  by  the  ab- 
sence of  any  particles  of  unoxidized  iron  as  determined  by  a close 
inspection  of  the  mass.  During  the  several  turnings  care  must  be 
taken  to  break  up  all  the  lumps  found,  since  the  iron  in  the  interior 
of  such  lumps  cannot  be  acted  upon  by  the  air  and  the  w^ater. 
When  the  oxidation  is  complete  the  chips  should  all  be  covered 
with  oxide,  and  should  not  adhere  to  each  other. 


**  Brine  and  ammoniacal  liquor  are  sometimes  used  for  wetting 
the  chips  and  the  iron  instead  of  water, ‘ the  oxidation  of  the  iron 
being  hastened  by  their  use.  Sawdust  is  also  sometimes  used 
in  place  of  planer  chips,  the  argument  in  its  favor  being  that 
there  is  less  loss  of  oxide  by  its  blowing  away  as  dust  during  the 
handling  of  the  material  when  in  use  than  occurs  when  the  chips 
are  employed.  The  oxide  made  with  chips  does  not,  however, 
pack  as  tightly  in  the  purifiers  as  does  that  made  with  sawdust, 
and  therefore  does  not  throw  as  much  pressure,  and  the  majority 
of  engineers  prefer  oxide  made  with  them  to  that  made  with  saw- 
dust. (Trustees.) 

II.  What  is  meant  by  the  statement  that  a gas  is  saturated  with 
vapor  at  a certain  temperature  and  pressure  ? 

Ans.  A gas  is  said  to  be  saturated  with  vapor  at  a certain  tem- 
perature and  pressure  when  it  contains  the  full  amount  of  vapor 
that  it  can  carry  under  these  conditions.  When  a gas  is  so  satur- 
ated it  cannot  be  made  to  take  up  any  more  vapor  unless  its  tem- 
perature is  increased  or  its  pressure  reduced,  and  any  increase  of 
pressure  or  decrease  of  temperature  will  cause  the  condensation 
into  the  liquid  state  of  a portion  of  the  vapor.  At  any  given  tem- 
perature and  pressure  a definite  quantity  of  any  given  vapor  is  re- 
quired to  saturate  a gas,  and  this  quantity  is  always  the  same  for 
the  same  conditions.  (Trustees.) 


Answers  to  First  SerIes  of  Questions,  1901 — Third  Sec- 
tion— Practical  Class — American  Gas  Light  Association. 

Answers  to  questions  Nos.  3,  4 and  12  have  been  published  in 
previous  volumes  of  the  Proceedings,  and  can  be  found  there,  as 
follows : 

No.  3,  Vol.  XVI,  page  80. 

No.  4,  Vol.  XIII,  page  39. 

No.  12,  Vol.  XVII,  page  58. 

The  answers  to  the  other  questions  are  as  follows : 

I.  What  are  the  respective  advantages  and  disadvantages  of 
anthracite  coal,  gas  coke,  and  furnace  coke  when  considered  with 
reference  to  their  use  as  the  fuel  in  the  generator  of  a carburetted 
water  gas  apparatus  ? 

Ans.  Anthracite  coal  will  contain  less  ash  than  gas  coke  and 
will  therefore  make  less  clinker  than  such  coke.  Since  it  is  much 


denser  than  coke  a given  generator  volume  will  hold  a greater 
weight  of  fuel  when  coal  is  used  and  this  fuel  will  neither  heat  up 
nor  lose  its  heat  as  rapidly  as  coke.  This  permits  of  longer  “ runs  ” 
and  ‘‘blows”  and  so  reduces  the  percentage  borne  by  the  time 
required  for  opening  and  closing  the  valves  in  putting  on  and 
taking  off  the  runs,  to  the  total  time  during  which  the  machine  is 
in  operation.  With  coal  there  is  also  the  further  advantage  that 
the  generator  does  not  have  to  be  opened  as  often  for  charging  as 
is  necessary  with  coke. 

On  the  other  hand  the  surface  presented  to  the  action  of  the 
blast  and  steam  is  smaller  with  anthracite  coal  than  it  is  with  gas 
coke,  owing  to  the  porous  nature  of  the  latter.  The  irregular 
form  and  roughness  of  the  surface  of  the  individual  pieces  of  coke 
keep  the  fuel  bed  in  a condition  favorable  for  the  general  and 
iniimate  contact  of  both  blast  and  steam  with  the  carbon  of  the 
fuel.  The  heat  can  therefore  be  gotten  up  quickly  and  gas  made 
at  a rapid  rate  during  the  shorter  run,  and  with  quick  workmen 
the  increase  of  time  required  for  handling  the  valves  owing  to  the 
shortness  of  the  blows  and  runs  is  not  of  great  importance.  It  is, 
however,  necessary  when  using  gas  coke  to  be  very  careful 
not  to  unduly  prolong  either  the  blows  or  the  runs,  since,  owing 
to  the  rapidity  with  which  coke  is  consumed,  any  over  blowing 
increases  the  fuel  account  very  greatly,  while  any  extra  length  of 
run  increases  the  amount  of  carbonic  acid  in  the  gas  very  rapidly, 
since  the  fire  cools  off  quickly. 

In  general  it  is  probably  true  that  fair  results  as  to  the  quantity 
of  fuel  used  per  i,ooo  cubic  feet  of  gas  and  the  quality  of  the  gas 
made  can  be  secured  more  easily  with  coal  than  with  gas  coke, 
but  that  given  good  management  and  the  necessary  supervision  to 
ensure  the  proper  handling  of  each  kind  of  fuel  there  is  little,  if 
any,  choice  between  the  two  materials. 

Furnace  or  oven  coke  unless  it  is  made  from  carefully  washed 
coal,  or  from  coal  that  is  orginally  free  from  ash,  such  as  that 
used  in  making  Connellsville  coke,  is  apt  to  contain  more  ash 
than  gas  coke  and  to  give  trouble  from  clinker.  It  does  not  pos- 
sess the  density  of  anthracite  coal  nor  is  it  as  porous  as  gas  coke. 
The  48-hour  or  soft  coke  makes  a better  generator  fuel  than  does 
the  72-hour  or  hard  coke.  Opinions  differ  as  to  the  relative  merits 
of  furnace  coke  and  gas  coke,  some  engineers  preferring  gas  coke 
and  others  furnace  coke  under  similar  conditions. 
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Given  the  proper  handling  of  each,  there  is,  however,  little  differ 
ence  between  the  three  classes  of  fuel,  and  even  slight  differences 
in  the  prices  or  local  conditions  will  be  sufficient  to  turn  the  scale 
in  favor  of  one  or  the  other.  (Trustees.) 

2.  After  having  heated  up  and  put  into  regular  operation  a 
bench  of  retorts,  full  depth  regenerative  setting,  how  would  you 
proceed  to  adjust  the  chimney  dampers  and  primary  and  second- 
ary air  slides  in  order  to, secure  the  greatest  fuel  economy? 

A^/s.  When  a bench  of  retorts  with  a full  depth  regenerative 
setting  has  been  heated  up  to  the  required  heat  and  put  into  regu- 
lar operation  the  proper  conditions  for  economical  running  are  ob- 
tained as  follows;  The  chimney  dampers  are  pushed  in,  until,  on 
opening  the  charging  door  of  the  furnace  and  throwing  into  the 
fire  a handful  of  coal  dust,  the  resulting  flame  plays  lazily  back 
and  forth  out  of  the  door,  being  neither  drawn  steadily  in  by  the 
draft  nor  forced  out  too  vigorously  by  an  excess  of  pressure.  If 
the  heat  can  be  maintained  with  a slight  pressure  on  the  furnace 
great  economy  of  fuel  can  be  attained,  but,  as  a rule,  heats  can- 
not be  kept  up  unless  the  pressure  is  cut  down  practically  to  zero. 
There  should  never  be  a decided  “ pull  ” on  the  furnace  except  on 
Special  occasions,  when  the  heat  has  to  be  brought  up  quickly,  with- 
out regard  to  the  quantity  of  fuel  used.  The  dampers  set,  the  heat  is 
brought  to  the  proper  point  by  increasing  or  decreasing  the  primary 
air  opening,  the  secondary  air  being  kept  properly  proportioned 
to  the  amount  of  carbonic  oxide  produced  by  the  furnace.  The 
proper  amount  of  secondary  air  opening  is  determined  by  noting 
the  disappearance  in  the  take-off  flue,  or  at  any  convenient  point 
of  observation  in  the  waste  gas  flues  of  the  recuperators  where  the 
heat  is  not  too  high,  of  the  blue  flame  that  indicates  the  escape 
of  unconsumed  carbonic  oxide  from  the  combustion  chamber.  If 
this  flame  is  present  the  secondary  air  opening  is  gradually  in- 
creased until  the  flame  disappears,  vcaiting  a sufficient  length  of 
time  after  each  slight  increase  of  opening  for  the  extra  air  to  travel 
through  the  bench  When  the  flame  is  gone  the  adjustment  is 
right  and  the  secondary  air  slides  should  be  clamped.  If  no  flame 
is  present  and  the  adjustment  has  not  been  made  for  some  time, 
the  secondary  air  openings  are  decreased  until  the  flame  appears, 
and  then  the  adjustment  is  made  as  above.  As  the  quantity  of 
carbonic  oxide  produced  varies  with  the  condition  of  the  fire  as  to 
the  amount  of  ashes,  depth  of  fuel-bed,  etc.,  the  secondary  air 


supply  cannot  be  kept  exactly  right  for  every  hour  of  the  day,  and, 
this  being  so,  enough  is  supplied  to  consume  the  average  maxi- 
mum production  of  carbonic  oxide,  since  the  loss  of  heat  due  to 
the  small  excess  of  secondary  air  present  when  less  carbonic  oxide 
is  made,  is  smaller  than  would  be  suffered  by  allowing  an  equal 
quantity  of  carbonic  oxide  to  escape  unconsumed,  the  loss  of 
sensible  heat  being  practically  ecjual  in  both  cases,  while  with  the 
unconsumed  carbonic  oxide  there  is  the  additional  loss  of  its  heat 
producing  power.  If  there  is  sufficient  recuperating  surface  in  the 
bench,  the  appearance  in  the  recuperators  below  the  point  of  en- 
trance of  the  sec  mdary  air  of  any  heat  above  a dark  red  is  an  al- 
most certain  indication  of  an  insufficient  secondary  air  supply,  even 
though  no  flame  can  be  seen,  the  flame  not  being  very  marked  in 
a highly  heated  space. 

After  this  adjustment  of  the  damper  and  air  slides  is  made,  they 
are  fastened  so  securely  that  it  is  impossible  for  them  to  be  moved 
unintentionally. 

Regenerative  benches  will  not  give  the  best  results,  nor  the 
highest  heats,  unless  the  adjustments  spoken  of  above  are  properly 
made,  and  the  making  of  them  should  not  be  left  entirely  to  the 
average  retort  house  fireman,  nor  even  to  the  average  foreman, 
until  he  is  taught  enough  of  the  principles  of  generator  firing  to 
have  some  insight  into  what  he  is  trying  to  do.  Even  then  regular 
investhgation  by  the  Superintendent  of  the  conditions  of  damper 
opening  and  air  supply  will  tend  to  keep  down  the  percentage  of 
fuel  used.  (Trustees.) 

5.  Give  in  British  thermal  units  the  heating  power  of  a pound 
and  of  a cubic  foot  of  each  of  the  following  gases: 

Hydrogen  H 

Methane  or  Marsh  Gas  GH4 

Ethylene  or  Olefiant  Gas 
Carbonic  Oxide  CO 

Acetylene  C2H2 

A ns. 


Hydrogen 

H 

Per  Pound. 

62,100 

Per  Cubic  Foot. 

328 

Marsh  Gas 

CH4 

23,636 

1,016 

Olefiant  Gas 

C.H4 

2 1,898 

1,62  I 

Carbonic  Oxide 

CO 

4.383 

325 

Acetylene 

C 2 H 2 

21,856 

1,502 

SG 


The  figures  given  by  different  experimenters  for  the  heating 
powers  of  these  gases  vary,  as  do  the  weights  of  a cubic  foot  of 
the  gases,  and  therefore  the  figures  tor  the  heating  power  per  cubic 
foot  vary  also.  Thus  Newbigging  quoting  from  Letheby  gives  the 
following  figures  for  the  heating  power  per  cubic  foot: 

H 329 

CH,  996 

CO  " 320 

^2^2  1,251 

and  the  Committee  on  Education,  quoting  from  Julius  Thomsen^ 
gave  for  the  sa.me  gases  : 

H 325-5 

CH4  1,022.8 

CO  3^4.7 

C2H2  E493-4 

The  values  first  given  above  are  based  on  the  determination  of 
calorific  power  made  by  Berthelot  as  given  in  Poole’s  Calorific 
Power  of  Fuels  and  the  weight  of  gases  calculated  from  the  weight 
of  air  as  determined  by  Regnault  and  afterwards  corrected  for 
slight  errors. 

The  figures  given  above  are  in  each  case  those  for  the  gross  or 
total  heating  power.  In  the  case  of  hydrogen  and  gases  which 
contain  hydrogen  as  one  of  their  constituents,  a distinction  must 
be  made  between  the  gross  or  total  heating  power  and  the  net  or 
available  heating  power.  The  combustion  of  such  gases  produces 
water,  a substance  which  while  liquid  at  ordinary  atmospheric 
temperatures  is  a vapor  at  the  temperatures  at  which  the  products 
of  combustion  escape  under  the  ordinary  conditions  of  the  com- 
bustion of  gases.  To  convert  a pound  of  water  from  the  liquid 
state  to  that  of  vapor  at  2 1 2^  F.  966  heat  units  are  required.  Since 
each  pound  of  hydrogen  burns  to  9 lbs.  of  water,  there  will  be  a 
difference  of  9 x 966  = 8,694  heat  units  for  each  pound  of  hydro- 
gen contained  in  the  combustible  gas  between  the  total  heat  of 
combustion  as  estimated  by  a calorimeter,  in  which  the  water  is 
condensed  to  the  liquid  form  and  the  heat  required  to  vaporize  it 
set  free  and  measured,  and  the  net  heat  or  heat  available  when  as 
in  ordinary  combustion  the  water  escapes  in  the  form  of  vapor. 
If,  therefore,  the  total  heating  power  of  hydrogen  as  determined 
by  the  calorimeter  is  62,100  heat  units,  the  net  heating  power. 
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when  the  water  escapes  in  the  form  of  vapor  at  212^  F.,  will  be 
62,100 — 8,694  = 53,406  heat  units.  In  the  same  way  knowing  the 
percentage  of  hydrogen  contained  in  each  of  the  hydrocarbon  gases 
of  which  the  gross  heating  power  has  been  given  we  can  deter- 
mine the  net  heating  power,  assuming  the  water  vapor  to  escape 
at  2 12°,  and  the  figures  so  determined  are  given  below.  In  figur- 
ing on  problems  of  combustion  underworking  conditions  in  which 
fuels  containing  hydrogen  are  used,  the  net  heating  power  should 
always  be  employed  to  arrive  at  the  true  results. 


Per  Pound. 

I’er  Cubic  Foot. 

Hydrogen 

H 

53.406 

282 

Methane  or  Marsh  Gas 

CH, 

21,463 

908 

Ethylene  or  Olefiant  Gas 

CoH, 

20,657 

G529 

Acetylene 

C2H2 

21,229 

T459 

(Trustees). 

6.  What  is  the  effect  of  heat  upon  the  volume  of  any  given 
weight  or  quantity  of  gas,  and  what  bearing  has  this  effect  upon 
the  question  of  the  measurement  of  gas? 

Ans.  The  volume  of  a given  weight  of  gas,  that  is  the  space  oc- 
cupied by  the  quantity  of  gas  possessing  this  weight,  is  increased 
when  the  temperature  of  the  gas  increases,  and  is  decreased  when 
the  temperature  decreases.  It  has  been  found  by  careful  and  ac- 
curate measurement  that  the  exact  amount  of  this  increase  or 
decrease  is  1/273  of  the  volume  of  the  gas  at  0°  C.  for 

each  change  of  C.  in  the  temperature.  This  is  equivalent  to 

an  increase  of ^ = ^ (or  as  it  is  usuallv  taken 

273  X 1.8  491-4 

1/492)  part  of  the  volume  at  32^  F.  for  each  change  of  i®  F.  in 
the  temperature  of  the  gas.  The  rule  is  sometimes  given  approxi- 
mately as  being,  that  the  volume  increases  of  the  original 
volume  for  each  increase  of  5^  F.  in  the  temperature,  the  original 
volume  being  measured  at  the  temperature,  whatever  it  may  be, 
that  it  may  happen  to  possess.  But  for  accurate  work  it  is  neces- 
sary to  remember  that  the  increase  in  volume  for  an  increase  in 

temperature  of  F.  is  not  the part  of  the  volume  at  any 

491.4 

temperature,  but  only  that  part  of  the  volume  at  32°  F.  It  must 
also  be  borne  in  mind  that  this  rule  applies  only  to  dry  gjs,  that 
is  gas  perfectly  free  from  moisture. 

Since  according  to  the  above  law  the  same  weight  or  quantity 
of  gas  possesses  very  different  volumes  at  different  temperatures,  it 
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follows  that  in  order  to  obtain  proper  comparisons  between  amounts 
of  gas  measured  under  different  conditions  of  temperature,  it  is 
necessary  to  know  the  temperature  at  which  the  gas  is  measured 
in  each  case.  Thus  if  the  temperature  of  the  gas  as  it  passes 
through  the  station  meter  of  a gas  works  varies  considerably, 
either  with  the  seasons  or  from  any  other  cause,  the  working  re- 
sults will  apparently  be  poorer  when  the  temperature  at  the  meter 
is  low  than  they  will  when  this  temperature  is  high;  though  actu- 
ally the  reverse  might  be  the  case.  Therefore  in  order  to  obtain 
accurate  figures  for  comparison  it  is  necessary  that  the  average 
temperature  of  the  gas  at  the  station  meter  be  determined  from  the 
temperatures  obtained  by  frequent  observation,  and  that  the 
volume  of  the  gas  as  measured  at  these  tem.peratures  be  reduced 
to  the  corresponding  volume  at  a standard  temperature,  which  is 
usually  taken  as  60^,  and  the  working  results  calculated  from  this 
corrected  volume.  This  correction  of  volume  for  temperature  is 
also  necessary  if  accurate  informiation  is  to  be  obtained  as  to  the 
actual  amount  of  gas  lost  by  leakage  in  the  distributing  system, 
since  if  the  temperature  at  the  station  meter  is  high  and  that  at  the 
consumers’  meters  low  and  no  correction  is  made,  the  amount  of 
gas  unaccounted  for  will  be  much  higher  than  the  actual  loss  by 
leakage.  (Trustees.) 

7.  How  much  pure  ammonia  gas  (NH3)  is  contained  in  a gallon 
of  ammoniacal  liquor  which  has  a strength  of  10  oz  ? 

Ans.  Since  according  to  the  answer  to  question  No.  7 of  the 
Fourth  Series  for  1900  an  ammoniacal  liquor  which  has  a strength 
of  10  oz.  contains  per  gallon  a quantity  of  ammonia  (NH3)  suffi- 
cient to  saturate  10  oz.  of  pure  sulphuric  acid  (HgSO^),  or  in  other 
words  to  combine  with  this  amount  of  acid  to  form  sulphate  of 
ammonia  ([NH^J^SO^),  the  quantity  of  ammonia  in  a gallon  of 
such  liquor  can  be  readily  calculated  from  the  combining  weights 
of  ammonia  and  sulphuric  acid.  The  combination  of  these  two 
substances  to  form  sulphate  of  ammonia  takes  place  according  to 
the  reaction  2 NH3 -f- H^SO 4 = (NH^ l^SO^,  and  since  the  atomic 
or  combining  weights  of  the  elements  entering  into  the  reaction 

Hydrogen  (H)  i 

Nitrogen  (V)  14 

Oxygen  {())  16 

Sui,-hur  (z)  32 


are : 


2(i4  + 3)  = 34  parts  of  ammonia  (NH3)  combine  with  2 -f  32  + 
64=98  parts  of  sulphuric  acid  (H2  SO_^)  or  i oz.  of  SO^  will 

saturate  or  combine  with  _ = .3469  oz.  of  ammonia,  and 

98 

10  oz.  of  Hj  SO4  will  combine  with  .3469  x 10  = 3-469  oz,  of 
NH3. 

Therefore  a gallon  of  ammoniacal  liquor  of  10  oz.  strength  will 
contain  3.469  oz.  of  pure  ammonia.  (Trustees.) 

8.  What  is  the  minimum  size  of  pipe  which  it  is  considered  ad- 
visable to  use  for  services  for  ordinary  dwelling  houses  ? Give 
the  reasons  for  your  answer. 

A ns.  It  is  not  considered  good  practice  to  use  any  pipe  smaller 
than  1"  for  the  services  for  ordinary  dwelling  houses  which  are 
within  40  feet  of  the  street  main,  nor  pipe  smaller  than  when 

the  house  is  more  than  40  feet  from  the  main,  and  sorne  engineers 
never  use  any  pipe  smaller  than  even  for  shorter  services. 

The  extra  cost  of  the  larger  pipe  is  not  a large  percentage  of  the 
total  cost  of  the  service,  while  the  use  of  such  pipe  provides  for  a 
possible  increase  in  the  amount  of  gas  required,  a provision  which  is 
especially  necessary  at  the  present  time  in  view  of  the  great  de- 
velopment now  going  on  in  the  sales  of  gas  for  fuel  purposes,  d'he 
use  of  the  larger  size  of  pipe  also  prevents  trouble  from  any  slight 
settlement  of  the  service  or  from  partial  stoppages  due  to  any  other 
causes.  A small  amount  of  water,  naphthalene  or  other  deposit 
that  would  hardly  be  noticed  in  an  pipe  would  seriously  affect 
the  flow  of  gas  through  a pipe,  and  the  extra  first  cost  of  the 
larger  pipe  is  thus  often  offset  by  the  saving  effected  by  having 
fewer  stoj.'ped  services  to  deal  with.  The  extra  thickness  of  the 
larger  pipe  also  gives  it  a longer  life,  especially  if  the  pipe  used  for 
services  is  not  coated  before  being  laid.  This  longer  life  reduces 
the  cost  of  service  repairs.  As  will  be  seen  by  refeience  to  the 
pipe  cards  the  difference  in  thickness  between  and  i^'^pipe 
is  24^  of  the  thickness  of  the  smaller  pipe. 

The  use  of  the  larger  pipe  thus  provides  against  the  necessity 
for  enlarging  the  service  when  a gas  range  or  water  heater  is 
installed  and  also  reduces  the  cost  of  maintenance  and  renewals. 
(Trustees.) 

9.  Flat  flame  burners  are  of  two  kinds,  known  respectively  as 
fishtail  and  batswing  burners.  Give  a descrijition  of  each  kind, 
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and  state  which  will  give  the  greatest  amount  of  light  from  a given 
illuminating  gas,  the  gas  being  consumed  under  the  proper  condi- 
tions to  give  the  best  result  in  each  case. 

Ans.  Fishtail  and  batswing  burners  differ  in  the  form  of  the 
tip  and  of  the  orifices  in  the  tip  from  v/hich  the  gas  issues. 

In  the  fishtail  burner  the  top  of  the  tip  is  usually  concave,  though 
in  the  poorer  forms  the  tip  has  a flat  top.  The  gas  issues  from  the 
tip  through  two  circular  orifices  set  opposite  each  other.  1 he 
axes  of  these  orifices  are  set  at  an  angle  with  each  other  so  that 
the  jets  of  gas  meet  and  by  the  force  of  their  impact  are  spread 
out  into  a sheet  of  flame  in  a plane  midway  between  the  orificeS' 
and  at  right  angles  to  the  line  drawn  through  their  centers.  The 
shape  of  the  flame  produced  by  a fishtail  burner  is  affected  by  the 
angle  between  the  axes  of  tl\e  orifices  through  the  tip,  a very  acute 
angle  producing  a long  and  narrow  flame  which  is  widened  and 
shortened  as  the  angle  is  made  more  and  more  obtuse.  The  deter- 
mination of  the  angle  at  which  the  greatest  illuminating  power  per 
cubic  foot  of  gas  is  produced  is  an  important  point  in  the  design 
of  a fishtail  burner,  as  is  also  that  of  the  proper  size  of  orifice, 
since  to  secure  the  maximum  results  it  is  necessary  to  use  different 
angles  and  sizes  of  orifice  with  different  qualities  of  gas. 

The  tip  of  the  batswing  burner  has  a dome  shape  top,  varying 
from  a hemisphere,  or  even  a shape  approximately  ^ of  a sphere, 
to  a very  flat  dome.  The  gas  issues  through  a single  orifice,  which 
is  a narrow  slit  cut  through  the  top  of  the  dome  to  its  lower  edge 
and  at  right  angles  to  its  base.  'Fhe  gas  issues  from  this  slit  in  a 
sheet,  the  thickness  of  which  is  varied  to  suit  the  quality  of  the  gas 
to  be  consumed,  being  thin  for  rich  gases  and  thick  for  poor  gases. 
There  is  little  difference  at  present  between  the  shape  of  the  flame 
produced  by  the  fishtail  and'  batswing  burners  respectively,* 
although  as  they  were  first  designed  the  fishtail  burner  gave  a long 
narrow  forked  flame  and  the  batswing  a short  broad  flame,  whence 
the  names. 

Since  it  is  necessary  that  the  two  circular  jets  in  which  the  gas 
issues  from  a fishtail  burner  should  come  together  with  considera- 
ble velocity  if  the  gas  is  to  be  well  spread  out  and  a good  flame 
produced,  this  form  of  burner  requires  a higher  pressure  at  the  tip 
than  is  needed  with  a batswing  burner  and  consequently  the  latter 
as  a rule  yields  more  light  per  cubic  foot  of  gas  than  does  the  for- 
mer when  both  are  being  worked  under  the  proj^er  conditions  for 


the  attainment  of  the  best  results.  The  fishtail  burner  is,  how- 
ever, much  less  apt  to  stop  up  than  the  batswing  and  for  this  rea- 
son is  given  the  preference  by  most  gas  companies,  if  any  trouble 
is  experienced  from  burner  stoppages.  ('Frustees.) 

lo.  Describe  some  economical  form  of  gas  water  heater  for  use 
in  connection  with  the  ordinary  kitchen  boiler. 

A/is.  One  of  the  best  forms  of  gas  water  heaterfor  use  in  connec- 
tion with  a kitchen  boiler  is  made  in  the  shape  of  a cylinder,  from 
7^' to  in  diameter  and  2j"  to  30'^  high,  which  is  suspended  by 
the  side  of  the  boiler  by  means  of  the  water  pipes.  (With  the 
larger  sizes  the  cold  water  pipe  is  extended  down  to  the  floor  to 
give  greater  strength  but  this  is  not  necessary  with  the  smaller  sizes  )' 

A cylindrical  casing  made  of  two  concentric  jackets  of  sheet  steel, 
lined  with  asbestos  and  separated  by  an  annular  air  space,  en- 
closes the  burner  and  the  water  pipes  and  chamber.  This  casing 
is  partially  closed  at  the  bottom  by  the  burner  and  is  covered  at 
the  top,  the  flue  opening  being  in  the  centre  of  the  cover. 

The  burner  is  an  atmospheric  ring  burner  capable  of  consum- 
ing from  30  to  60  cu.  ft.  of  gas  per  hour,  according  to  the  size  oh 
the  heater. 

The  cold  water  pipe  comes  in  from  the  bottom  through  the  cen- 
tre of  the  burner  and  passing  to  the  top  of  the  cylinder  is  screwed 
into  the  cold  water  compartment  of  a double  water  chamber. 
Into  the  lower  side  of  this  compartment  a number  of  small  tubes 
are  screwed,  being  placed  at  equal  distances  apart  around  the  cir- 
cumference of  a circle.  Each  tube  is  open  at  the  lower  end  and 
is  enclosed  in  a pipe  {^"  to  i'  in  diameter)  capped  at  its  lower 
end  and  having  the  other  end  screwed  into  the  bottom  of  the  hot 
water  compartment  of  the  water  chamber.  A pipe  leads  from  the 
side  of  this  compartment  to  the  top  of  the  boiler. 

The  cold  water  entering  by  the  central  pipe  passes  up  to  the 
cold  water  compartment  of  the  water  chamber,  then  down  through 
the  small  tubes  nearly  to  the  bottom  of  the  cylinder  and  then  up 
through  the  annular  spaces  between  the  tubes  and  the  pipes  en- 
closing them  to  the  hot  water  compartment  of  the  water  chamber?- 
whence  it  flows  through  the  delivery  pipe  to  the  top  of  the  boiler. 

The  hot  products  of  combustion  pass  up  the  interior  of  the  cyl- 
inder entirely  surrounding  the  water  pipes,  which  are  thus  ex- 
posed to  the  full  effect  of  the  heat  produced  by  the  combustion  of 
the  gas,  and  going  around  the  water  chamber  pass  out  to  the- 
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chimney.  As  the  water  flows  in  thin  streams  through  the  annular 
spaces  in  the  pipes  it  is  quickly  heated,  and  this  form  of  heater  is 
both  effective  and  economical. 

Care  must  be  taken  to  keep  the  flame  from  impinging  on  the 
lower  ends  of  the  water  pipes,  since  it  it  does  the  combustion  of 
the  gas  is  checked  and  rendered  incomplete  and  gas  will  be  wasted. 
(Trustees.) 

II.  VVhat  is  meant  by  the  term  “ light  ” used  in  designating  the 
size  of  meters?  Is  its  value  the  same  in  small  meters,  such  as 
3-lights,  as  in  large  meters,  such  as  loo-lights? 

Ans.  The  term  light”  used  in  designating  the  size  of  gas  me- 
ters is  a conventional  term  which  is  supposed  to  indicate  the  num- 
ber of  lights  or  burners  the  consumption  of  which  the  meter  is  ca- 
pable of  supplying.  It  does  not,  however,  afford  an  exact  indica- 
tion of  the  amount  of  gas  which  may  be  passed  through  the  meter 
without  overloading  it,  since  its  value  expressed  in  the  quantity  of 
gas  that  may  be  delivered  varies  very  much  with  the  size  of  the 
meter.  Thus  a 3-light  meter  can  easily  supply  50  cubic  feet  per 
hour,  so  that  in  this  case  the  value  of  a light  is  nearly  17  cubic 
feet  per  hour.  A loo-light  meter  should  not  be  called  upon  to 
pass  more  than  600  cubic  feet  per  hour,  which  makes  the  value 
of  the  light  for  this  size  of  meter  only  6 cubic  feet  per  hour.  The 
value  of  a light  is  therefore  not  the  same  in  small  meters  as  in 
large  meters.  (Trustees.) 


Answers  TO  First  Series  of  Questions,  1901— Fourth  Sec- 
tion— Practical  Class — American  Gas  Light 
Association. 

Answers  to  all  these  questions,  except  Nos.  8,  10  and  ii,  have 
been  published  in  previous  volumes  of  the  Proceedings,  and  can 
be  found  there  as  follows: 
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The  answeis  to  questions  Nos.  8,  lo  and  ii,  are  as  follows; 

8.  How  does  a suction  pump  “ draw  ” water?  Why  and  how 
does  a hot  chimney  “ draw?” 

Ans.  A suction  pump  being  provided  with  a piston  and  two 
valves,  one  in  the  piston  and  the  other  at  the  point  where  the  suc- 
tion pipe  enters  the  cylinder,  .which  valves  are  set  in  such  a man- 
ner as  to  cause  water  or  air  to  be  pushed  out  of  the  delivery  pipe 
of  the  pump  and  to  permit  water  to  enter  from  the  suction  pipe 
into  the  space  below  the  piston  during  the  up  stroke,  and  also  to 
permit  water  to  travel  through  the  piston  from  below  up>vards 
while  preventing  any  flow  of  water  from  the  cylinder  back  into  the 
suction  pipe  during  the  down  stroke  of  the  piston,  such  a pump 
“ draws  ” water  by  the  forcing  out  from  the  cylinder  of  the  water, 
or  air,  in  the  space  above  the  piston  as  this  is  raised,  and  thus,  by 
decreasing  the  amount  of  water,  or  air,  left  to  fill  the  original  space, 
reducing  the  pressure  in  the  lower  part  of  the  cylinder  and  in  the 
suction  pipe  below  that  exerted  by  the  atmosphere.  The  surface 
of  the  water  outside  the  suction  pipe  being,  therefore,  subjected  to 
a higher  pressure  than  the  surface  inside  this  pipe,  water  is  pushed 
into  the  pipe  and  through  it  into  the  cylinder  of  the  pump  to  a 
height  above  the  outside  level  dependent  upon  the  amount  by 
which  the  action  of  the  piston  reduces  the  pressure  in  the  pipe  and 
cylinder  below  the  outside  pressure.  This  pressing  up  of  the 
water  continues  as  long  as  the  pump  is  working  and  delivering 
water,  the  space  occupied  by  the  water  thrown  off  by  each  stroke 
of  the  piston,  being  filled  by  water  forced  in  by  the  excess  of  pres- 
sure on  its  outer  surface.  The  water  is  thus  moved,  not  by  a pull- 
ing force,  as  is  implied  by  the  commonly  accepted  way  of  describ- 
ing the  working  of  a suction  pump  by  saying  that  it  “ draws  ” water, 
but  by  a pushing  force,  each  molecule  of  water  being  moved  along 
because  the  pressure  behind  it  is  greater  than  that  m front  of  it. 

In  the  same  way  the  draft  of  a chimney  is  caused  by  a differ 
ence  of  pressure  at  the  base  of  the  chimney,  due  to  the  difference 
between  the  weight  of  the  column  ol  hot  air  and  products  <>f  com- 
bustion in  the  chimney  and  that  of  a column  of  cold  external  air, 
of  equal  height  and  cross  section.  The  contents  of  a chimney  be- 
ing all  cold,  there  is  no  tendency  of  the  air,  or  the  gas  within  it,  to 
rise  or  fall.  The  contents  being  heated,  either  from  the  warm 
sides  of  the  chimney,  or  otherwise,  expand.  A portion  of  them, 
by  this  act  of  expansion,  are  forced  out  of  the  chimney;  the  rest 


of  the  contents,  l)eing  expanded,  are  lighter,  by  the  weight  of  the 
■ amount  forced  out,  than  the  surrounding  atmosphere,  and  will  be 
displaced  by  the  heavier  air  pressing  for  adiuission,  at  the  base  of 
the  chimney.  A flow  through  the  chimney  is  thus  established,  and 
will  be  maintained  as  long  as  the  pressure  of  the  atmosphere  at  the 
base  of  the  chimney  is  greater  than  the  downward  piessure  of  the 
contents  of  the  chimney.  (Trustees.) 

lo.  What  is  the  commonly  accepted  theory  as  to  the  cause  of 
the  luminosity  of  the  flame  produced  by  burning  illuminating  gas 
in  a luminous  burner? 

A/is.  The  principal  cause  of  the  luminosity  of  the  flames  pro- 
duced by  burning  illuminating  gas  in  ordinary  burners  is  believed 
to  be  the  heating  to  incandescence  before  they  meet  with  sufficient 
air  for  their  combustion  of  minute  particles  of  solid  carbon  formed 
within  the  flames.  It  is  thought  that  these  carbon  particles  are 
produced  by  the  decomposition  of  the  hydrocarbons  in  the  gas 
which  results  from  their  exposure,  while  in  the  interior  of  the  flame 
and  out  of  contact  with  air,  to  the  heat  produced  by  the  combus- 
tion, on  the  surface  of  the  flame,  of  the  hydrogen,  marsh  gas  and 
carbonic  oxide.  As  the  carbon  is  set  free  from  chemical  combin- 
ation with  another  element,  or,  as  it  is  called,  is  “ nascent  ” in  the 
flame,  the  particles  are  really  molecules  of  carbon  many  times  finer 
than  any  particles  that  can  be  produced  by  mechanical  subdivi- 
sion and  therefore  are  readily  heated  to  incandescence  by  the  heat 
of  the  flame  and  as  readily  consumed  when  they  come  in  contact 
with  air. 

. Under  this  theory  the  amount  of  light  given  by  a flame  will  de- 
pend largely  upon  the  quantity  of  carbon  set  free  in  the  flame  and 
upon  the  temperature  to  which  the  particles  of  carbon  are  heated 
before  they  are  consumed.  In  practice  it  is  found  that  the  great- 
est illuminating  value  per  cubic  foot  of  gas  is  given  by  flames  when 
they  are  just  on  the  point  of  smoking  and  also  that  anything  which 
'tends  to  raise  the  temperature  of  the  flame  increases  the  light 
given,  other  things  being  equal. 

It  will  be  noticed  that  the  presence  of  carbon  particles  is  spoken 
of  as  the  principal,  but  not  the  sole,  cause  of  luminosity  in  the 
flames  produced  by  the  combustion  of  illuminating  gas.  This  is 
because  a portion  of  the  light  yielded  by  such  flames  is  derived 
(from  the  combustion  at  the  high  temperature  existing  in  them,  of 
marsh  gas  and  of  some  of  the  heavier  hydrocarbons  before  they 


are  decomposed.  An  increase  in  the  temperature  of  a flame  in- 
creases the  amount  of  light  produced  in  this  way  as  well  as  that 
derived  from  the  incandescence  of  the  carbon  particles. 

Quite  a full  discussion  of  the  facts  and  reasoning  upon  which 
the  solid  particle  theory  of  the  luminosity  of  illuminating  gas 
riames  is  based  will  be  found  in  the  first  of  a series  of  lectures 
ui)on  (laseous  Illuminants  delivered  by  Prof.  V.  B.  Lewes,  and 
jjublished  in  the  American  Gas  Light  Journal  Vol.  53,  page  877 
and  m the  Journal  of  Gas  Lighting,  Etc.,  Vol.  56,  page  1140. 
{Trustees.) 

II.  Why  is  the  flame  of  a Bunsen  or  atmospheric  burner  non- 
luminous? 

A;is.  d'he  flame  of  a Bunsen  or  atmospheric  burner  is  non- 
luminous  because  such  a flame  contains  none  of  the  carbon  parti- 
cles, the  raising  of  which  to  incandescence  furnishes  the  greater 
part  of  the  light  produced  by  a luminous  flame,  as  is  explained  in 
the  answer  to  question  No.  10.  The  absence  of  carbon  particles 
from  the  atmospheric  flame  is  considered  to  be  due  to  the  chemi- 
cal activity  of  the  oxygen  mixed  with  the  gas  before  combustion 
in  burning  up  the  hydrocarbons  before  they  can  be  decomposed; 
to  the  diluting  effect  of  the  nitrogen  which  raises  the  temperature 
that  must  be  reached  before  the  hydrocarbons  decompose ; and 
also  to  the  cooling  effect  of  the  air  which  acts  in  the  same  way  as 
the  diluting  effect  and  adds  to  the  general  result,  although  when 
the  proportion  of  air  to  gas  is  high,  above  3 to  i,  the  cooling  is 
less  than  the  increase  in  temperature  due  to  more  rapid  oxidation. 

In  an  ordinary  atmospheric  flame  the  nitrogen  and  oxygen  are  of 
about  equal  importance  in  bringing  about  the  loss  of  luminosity, 
but  if  the  quantity  of  air  be  increased  the  oxidation  becomes  the 
jirincipal  factor,  and  the  nitrogen  practically  ceases  to  exert  any 
influence.”  (Trustees.) 


Second  Series  of  Questions,  1901 — Second  Section — Practi- 
cal Class — American  Gas  Light  Association. 

1.  . What  are  the  respective  merits  of  concrete  and  brick  work 
as  the  material  to  be  employed  in  the  construction  of  the  walls  of 
gas  holder  tanks? 

2.  State  the  nature  of  the  material  to  be  employed  and  the 


points  of  valve  design  that  should  be  observed  in  the  pump  end  of 
a steam  pump  for  handling  tar. 

3.  Describe  some  method  by  which  accumulations  of  naphtha- 
lene may  be  completely  removed  from  the  inlet  pipes  of  gas  hold- 
ers. 

4.  Describe,  with  sketches,  the  proper  manner  in  which  to 
make  the  feed-water  and  blow-off  connections  for  steam  boilers, 
and  state  the  faults  that  are  to  be  guarded  against  in  making  such 
connections. 

5.  Describe  the  proper  treatment  of  iron  oxide  from  the  time  it 
is  taken  out  of  the  box  for  revivification  until  it  i.s  again  returned 
to  the  box. 

6.  What  is  the  maximum  amount  of  gas  containing  0.85^  by 
volume  of  Ho  S that  can  theoretically  be  purified  at  one  exposure 
by  a bushel  of  iron  sponge,  or  mass,  which  contains  an  amount  of 
Fco  O3.  O equivalent  to  a weight  of  25  lbs.  of  iron?  It  is  as- 
sumed that  no  oxygen  is  present  in  the  gas.  ((live  the  reaction,, 
or  reactions,  upon  which  you  base  your  figures,  and  also  give  your 
calculations.) 

7.  Calculate  the  maxim-um  theoretical  flame  temperatures  that 
can  be  produced  when  Hydrogen,  H,  Marsh  Gas,  CH^,  and  Olefiant 
Gas,  C2  H4,  are  burnt  in  air. 

8.  What  effect  does  the  saturation  of  a gas  with  one  vapor  have 
upon  the  amount  of  other  vapors  that  can  be  carried  by  the  gas? 

9.  What  is  meant  by  “The  Mechanical  Equivalent  of  Heat,”’ 
and  what  is  its  value  expressed  in  foot  pounds  per  heat  unit  (Brit- 
ish thermal  unit)  ? 

10.  The  amount  of  gas  unaccounted  for  during  distribution  is 
expressed  sometimes  as  a percentage  of  the  quantity  made  and 
sometimes  in  terms  of  the  number  of  thousand  cubic  feet  unac- 
counted for  per  mile  of  main  per  year.  Which  method  of  expres- 
sion furnishes  the  best  indication  of  the  condition  of  the  distribu- 
ting system  and  the  best  basis  for  comparisons  between  different 
companies  and  different  periods  in  the  history  of  the  same  com- 
pany? 

11.  Describe  some  method  of  coating  wrought  iron  pipe,  such 
as  is  used  for  services,  or  some  other  way  by  which  this  pipe  can 
be  protected  from  corrosion. 

12.  What  is  the  so  called  “ Otto  cycle”  in  gas  engines? 

(Answers  to  these  questions  are  due  June  22nd.) 


Second  Series  of  Questions,  1901— Third  Section — Practi- 
cal Class — American  Gas  Light  Association. 

1.  Name  and  describe  the  three  grades  of  oil  which  are  com- 
monly used  as  the  carburetting  material  in  the  manufacture  of  car- 
buretted  water  gas. 

2.  Describe  the  operation  of  a direct  fire  furnace  used  for  heat- 
ing coal  gas  retorts,  paying  especial  attention  to  the  way  in  which 
the  fire  should  be  handled  to  secure  the  most  economical  results. 

3.  Give  a description  illustrated  with  sketches,  of  one  length  of 
hydraulic  main  for  benches  of  six  retorts,  including  the  dip  pipes,, 
overflow  or  overflows,  arrangements  for  cleaning  out  heavy  tar  or 
pitch,  and  the  considerations  that  determine  the  area  of  the  sur- 
face of  liquor  in  the  main  outside  of  the  dip  pipes. 

4.  Describe  one,  or  more,  of  the  various  methods  of  construc- 
tion that  are  employed  to  reduce  to  a minimum  the  damage  re- 
sulting from  an  explosion  in  the  blast  pipe  of  a water  gas  appara- 
tus, and  explain  how  they  act. 

5.  An  illuminating  gas  has  the  following  composition  by  volume: 


Carbonic  acid 

CO2 

2.7^ 

Oxygen 

0 

0.7^ 

Heavy  Hydrocarbons 

1 2.8^ 

Carbonic  oxide 

CO 

30-7^ 

Hydrogen 

H 

32.4^ 

Marsh  Gas 

CH, 

13-9^ 

Higher  Paraffins 

GnLl2n  + 2 

2.4^ 

Benzene  Vapor 

0.6^ 

Nitrogen 

3.8^ 

Calculate  the  heating  power  per  cubic  foot,  assuming  the  hea\y 
hydrocarbons  to  be  Olefiant  Gas  (C2  HJ,  and  the  higher  para- 
fins  to  be  Ethane  (Cj  HJ.  Calculate  both  the  gross  and  the  net 
heating  power  as  explained  in  the  answer  to  question  No.  5 of 
the  first  series  for  1901. 

6.  Give  the  formula  by  which  the  volume,  measured  at  any 
pressure  and  temperature,  of  a gas  saturated  with  mokture  can  be 
corrected  to  the  standard  conditions  of  a temperature  of  60^  F. 
and  a pressure  of  30''  of  mercury,  and  explain  the  manner  in  which 
this  formula  is  derived. 


1)8 


7-  What  are  the  different  methods  employed  to  determine  the 
quantity  of  ammonia  contained  in  ammoniacal  liquor  and  conse- 
quently the  value  of  the  liquor,  and  which  gives  the  most  accurate 
results? 

8.  In  making  meter  connections  the  swivel  of  the  meter  union 
is  by  some  inserted  in  the  end  of  the  lead  pipe,  the  axes  of  pipe 
and  swivel  coinciding,  while  by  others  it  is  inserted  in  an  opening 
made  in  the  side  of  the  pipe  with  its  axis  at  right-angles  to  that  of 
the  pipe.  State,  with  the  reasons  for  your  answer,  which  method 
you  consider  best. 

9.  What  are  the  different  standard  sizes  of  consumers’  meters, 
and  how  many  burners,  each  consuming  6 cubic  feet  per  hour^ 
will  each  size  of  meter  supply? 

10.  Describe  an  Argand  gas  burner ^nd  state  how  it  compa.res 
in  efficiency  from  a light  giving  standpoint  with  flat  flame  burners. 

11.  What  are  the  relative  carrying  capacities  for  gas  of  a 3' 
main,  a 4"  main,  and  a 6"  main,  the  conditions  as  to  length  of 
main,  pressure  lost  by  friction  and  specific  gravity  of  the  gas  being 
the  same  in  each  case? 

"12.  What  are  the  characteristics  of  a good  building  brick,  and 
how  can  a brick  be  tested  to  determine  whether  or  not  it  possesses 
these  characteristics? 

(Answers  to  these  questions  are  due  June  15th,  1901.) 


Second  Series  of  Questions,  1901— Fourth  Section— Practi- 
cal Class— American  Gas  Light  Association. 

1.  Give  the  meaning  of  the  terms  “ run  of  mine,”  inch,” 
and  “i  ^ inch  ” as  applied  to  bituminous  coal,  and  state,  with  your 
reasons  for  the  statement,  which  class  of  coal  gives  the  best  car- 
bonizing results. 

2.  Name  the  principal  shapes  of  cross-section  that  have  been 
adopted  for  clay  gas  retorts  and  give  a sketch  of  the  cross-section 
which  you  think  the  best.  Show  on  the  sketch  the  principal 
dimensions  of  the  cross-section  and  the  thickness  of  the  retort 
walls.  Give  the  reasons  for  your  choice. 

3.  Describe,  somewhat  in  detail,  the  starting  of  a fire  in,  and 
the  heating  up  to  a working  heat  of  a carburetted  water  gas  appa- 
ratus of  the  generator-superheater  type,  and  the  putting  on,  making 
and  taking  off  of  the  first  run. 


4-  The  weight  of  a cubic  foot  of  dry  air  at  60°  F.  and  30"  bar- 
ometric pressure  is  .076357  lb.  The  specific  gravity  of  each  of  the 
gases  named  below  is  set  opposite  its  name.  Calculate  the  weight 
of  .a  cubic  foot  of  each  gas  at  60°  F.  and  30"  pressure. 


C H4  0.55408 

Cj,  H 4 0.96964 

C2  H,;  1.0389 

C O 0.96964 

c O2  1.5237 

O 1.10816 


Methane  or  Marsh  Gas 
Ethylene  or  Olefiant  Gas 
Ethane 

Carbonic  Oxide 
Carbonic  Acid 
Oxygen 
Nitrogen 
Hydrogen 


N 0.96964 

H 0.06926 
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is  no  communication  between  the  air  outside  and  the  gas  inside. 
Will  the  absolute  pressure  of  the  gas  be  the  same  at  the  top  and  at 
the  bottom  of  the  pipe?  If  the  pressure  is  not  the  same  at  which 
point  will  it  be  greater?  Give  the  reasons  for  your  answers. 

6.  What  is  meant  by  the  atomic  or  combining  weight  of  a sub- 
stance? What  use  is  made  of  this  weight? 

7.  What  is  the  unit  used  in  Great  Britain  and  America  for 
measuring  and  expressing  the  illuminating  value  of  gas,  and  what 
is  the  value  of  this  unit? 

8.  What  considerations  determine  the  depth  at  which  street 
mains  should  be  laid,  there  being  no  question  of  interference  with 
any  other  pipe  systems? 

9.  Describe,  with  a sketch  showing  all  the  dimensions  of  drip 
and  cover  and  the  arrangement  of  the  pumping  pipe,  a 6"  line  drip. 

10.  Under  what  conditions  must  gas  be  burnt  in  luminous 
flame  burners  to  secure  the  greatest  possible  yield  of  light? 

11.  Why  are  Bunsen  or  Atmospheric  burners  used  in  gas  cook- 
ing stoves  and  incandescent  gas  lights?  Why  are  they  not  used  in 
the  ordinary  cylindrical  gas  heating  stoves  and  gas  radiators? 

12.  What  is  Rosendale  or  Utica  cement,  how  is  it  made,  and 
what  tests  should  be  applied  to  any  given  sample  to  determine  its 
quality? 

(Answers  to  these  Questions  are  due  June  ist,  1901.) 
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Answers  to  Second  Series  of  Questions,  1901 — Second  Sec- 
tion— Practical  Class — American  Gas  Light 
Association. 

Answers  to  questions  Nos.  5 and  9 have  been  published  in  pre- 
vious volumes  of  the  Proceedings,  and  can  be  found  there  as  fol- 
lows: 

No.  5,  Vol.  XVI,  page  55. 

9,  Vol.  XVI,  “ 59. 

The  answers  to  the  other  questions  are  as  follows: 

I.  What  are  the  respective  merits  of  concrete  and  brick  work 
as  the  material  to  be  employed  in  the  construction  of  the  walls 
of  gas  holder  tanks? 

Ans.  As  a material  to  be  employed  in  building  the  walls  of  gas 
holder  tanks,  concrete  possesses  the  following  advantages  over 
brick  work.  Its  tensile  strength  is  greater  and  can  moreover  be 
easily  increased  by  embedding  in  the  tank  wall,  as  it  is  built  up^ 
rings  of  hoop  iron  which  maybe  placed  from  four  to  six  inches 
apart  horizontally  and  from  five  to  six  feet  apart  vertically.  This 
greater  tensile  stength  reduces  the  liability  of  cracking  when  the 
nature  of  the  soil  is  such  as  to  make  it  difficult  to  secure  a good 
earth  backing  for  the  wall.  A tank  can  be  built  of  this  material 
without  the  aid  of  any  but  comparatively  unskilled  labor  under 
proper  supervision.  It  can  be  made  watertight  of  itself,  by  the 
, use  of  materials  free  from  loam  or  dirt  and  the  exercise  of  proper 
care  in  mixing  and  placing  in  position,  while  it  is  almost  impossi- 
ble to  build  a brick  wall  that  will  be  watertight  of  itself,  and  in 
any  case  the  concrete  tank  can  be  made  tight  either  by  a backing 
of  clay  puddle  or  by  rendering  with  cement  as  easily  as  can  the 
brick  tank.  As  a general  thing  concrete  is  cheaper  than  brick 
work  and  this  is  especially  the  case  when  cheap  broken  stone  or 
gravel,  or  an  accumulation  of  old  retort  material  or  bricks  are 
available  for  aggregate.  Well  made  concrete  is  not  as  much  af- 
fected by  exposure  to  the  weather  as  is  even  the  best  brick  work 
and  therefore  a concrete  tank  will  not  be  subject  to  as  much  wear 
at  the  water  line  as  a brick  one.  Altogether,  unless  bricks  are 
cheap  and  the  material  for  the  aggregate  of  concrete  dear,  con- 
crete is  the  best  material  to  use  for  the  walls  of  holder  tanks, 
where  the  conditions  are  such  as  to  permit  the  economical  con- 
struction of  a masonry  tank. 


Concrete  is  used  for  tank  walls  much  more  frequently  in  Eng- 
land than  in  this  country.  Mr.  N.  H.  Humphrys,  writing  of 
Large  Gas  Holders  in  England  (American  Gas  Light  Journal, 
Vol.  LXX,  May  29,  1899,  page  803)  says:  “The  next  direction 
in  which  progress  has  been  made  is  the  substitution  of  cement  con- 
crete for  brick  work,  which  means  a large  saving  both  of  material 
and  labor,  together  with  increased  strength.  Concrete  is  not  only 
easy  of  erection,  requiring  no  skilled  labor,  but  it  is  also  stronger 
than  brick.  It  offers  every  facility  for  the  incorporation,  within 
its  substance,  of  iron  bands,  and  concrete  strengthened  with  iron 
ties,  is  in  some  respects  a perfect  material.  The  iron  being  en- 
closed is  preserved  from  corrosion  or  changes  of  temperature,  and 
we  have  the  weight  and  rigidity  of  the  masonry  tank,  combined . 
with  the  strength  of  the  iron  tank,  without  the  inelastic  brittleness 
of  the  one  and  the  contraction  and  expansion  of  the  other.  Gas 
works  are  continually  producing  large  quantities  of  hard  clinker, 
broken  brick,  old  retorts,  etc.,  that  are  very  suitable  for  aggregate, 
Tut  which  only  realize  low  prices  if  offered  for  sale.  By  exercising 
a little  foresight,  sufficient  material  can  be  saved  up  in  the  course 
of  a few  years  to  supply  all  that  is  wanted.”  (Trustees.) 

2.  State  the  nature  of  the  material  to  be  employed  and  the 
points  of  valve  design  that  should  be  observed  in  the  pump  end  of 
a steam  pump  for  handling  tar. 

A /IS.  All  the  parts  of  the  pump  end  of  a steam  pump  for  hand- 
ling tar  should  be  made  of  iron  since  the  ammoniacal  liquor,  more 
or  less  of  which  is  always  mixed  with  the  tar,  would  rapidly  eat 
away  any  brass  or  composition  which  might  be  used  for  the  cyl- 
inder lining  or  the  valves. 

The  principal  points  of  valve  design  to  be  observed  are  that  the 
valves  should  afford  full,  free  openings,  and  that  the  seats  should 
be  so  arrangtd  that  no  lumps  of  heavy  tar  or  of  solid  matter  in  the 
tar  will  lodge  on  them  and  prevent  the  valves  from  closing  tightly. 
A hinged  valve  is  better  than  the  ordinary  form  of  pump  valve, 
since  in  the  latter  form  the  center  guide  obstructs  the  opening  to 
a great  extent,  while  the  hinged  valve  affords  a free  and  unob- 
structed opening.  These  valves  are  sometimes  used  with  horizon- 
tal seats  and  sometimes  with  seats  inclined  at  an  angle  of  45°. 
With  the  inclined  seat  there  is  less  danger  of  any  solid  matter  re- 
maining on  the  seat  and  keeping  the  valve  open. 


A firm  which  handles  a great  deal  of  tar  employs  pumps  in 
which  the  valves  are  hinged  and  the  seats  horizontal,  and  say  that 
they  have  found  them  to  give  good  satisfaction.  In  this  case  the 
valves  are  not  provided  with  springs,  being  prevented  from  open- 
ing too  far  by  stops  and  being  closed  by  their  own  weight  as  soon 
as  the  pressure  is  removed  from  beneath  them.  In  other  pumps, 
springs  are  used  with  the  same  kind  of  valves  to  keep  them  from 
opening  too  far  and  to  assist  in  closing  them  promptly  when  the 
plunger  changes  the  direction  of  its  travel.  These  springs  should 
be  made  of  iron  or  steel.  (Trustees.) 

3.  Describe  some  method  by  which  accumulations  of  naphtha- 
lene may  be  completely  removed  from  the  inlet  pipes  of  gas  hold- 
ers. 

A/is.  Accumulations  of  naphthalene-in  the  inlet  pipes  of  gas 
holders  occur  most  frequently  in  that  portion  of  the  pipe  which 
passes  down  under  the  tank  wall  and  up  inside  the  holder.  When 
the  naphthalene  exists  in  the  pipe  as  a flocculent  lining  of  approxi- 
mately uniform  thickness  throughout  a large  portion  of  its  length 
it  can  be  removed  by  charging  the  gas  with  the  vapor  of  light 
naphtha,  gas  so  charged  being  able  to  pick  up  naphthalene  de- 
posited in  the  form  of  loose  crystals.  The  gas  can  be  charged 
with  the  vapor  either  by  injecting  the  naphtha  into  the  inlet  pipe 
in  the  form  of  a spray,  by  means  of  a steam  jet,  or  by  filling  the 
the  drip  at  the  bottom  of  the  pipe  with  naphtha  which  gradually 
evaporates  into  the  gas  passing  over  it.  Naphthalene  in  the  con- 
dition named  can  also  be  removed  by  blowing  steam  into  the  pipe 
in  sufficient  quantity  to  raise  the  temperature  to  the  point  at 
which  the  naphthalene  will  either  melt  and  run  down  into 
the  drip,  from  which  it  can  be  pumped  out,  or  vaporize  and  be 
taken  up  by  the  gas.  In  all  of  these  methods  it  is  necessary 
to  have  gas  flowing  through  the  pipes  so  that  the  naphthalene  as 
it  is  vaporized  will  be  picked  up  by  the  gas  and  carried  along 
with  it  out  of  the  pipe,  and  there  is  always  danger  that  the  naph- 
thalene so  picked  up  will  be  again  deposited  at  an  inconvenient 
point  during  the  further  travel  of  the  gas.  When  naphtha  vapor 
is  employed  this  will  condense  at  the  same  time  that  the  naphtha- 
lene is  deposited,  dissolve  the  latter  and  carry  it  along  to  the 
nearest  drip,  thus  preventing  any  obstruction,  but  when  steam  is. 
used  the  liability  is  great  that  the  obstruction  will  be  merely 
transferred  from  one  point  of  the  pipe  system  to  another. 
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In  many  cases  the  presence  of  naphthalene  is  not  suspected 
until  it  has  formed  on  the  inside  of  the  portion  of  the  pipe  which 
rises  through  the  water  in  the  tank,  a layer  of  such  thickness  that 
It  is  detached  from  the  sides  of  the  pipe  by  its  own  weight  and 
falls  into  the  elbow  making  the  turn  from  the  vertical  into  the 
horizontal  part  running  under  the  tank  wall,  where  it  forms  a 
compact  mass.  Such  a mass  seems  to  be  very  little  affected  by 
either  naphtha  vapor  or  steam,  and  must  be  washed  out  either  with 
hot  water  or  with  naphtha  in  the  liquid  form.  Hot  water  may  be 
used  in  several  ways.  At  one  works,  the  water,  heated  by  means 
of  steam  in  an  old  boiler  equipped  for  the  purpose,  the  pressure 
being  run  up  to  between  thirty  and  forty  pounds  per  square  inch, 
was  conducted  to  the  holder  by  a temporary  line  of  pipe.  The 
operation  of  cleaning  out  the  holder  inlet  was  carried  on  as  fol- 
lows : The  holder  was  practically  emptied  of  gas,  the  time  chosen 
being  that  when  the  stock  of  gas  was  small  enough  to  be  con- 
tained in  ‘the  other  holders,  and  kept  so  as  long  as  possible, 
though  this  was  merely  to  keep  the  weight  of  pipe  to  be  handled 
at  a minimum,  as  the  holder  could  be  raised  through  the  outlet 
pipe  without  interfering  with  the  work.  Through  a hole  drilled  in 
the  top  of  the  bonnet  over  the  inlet  pipe  was  inserted  a one-inch 
pipe  on  the  bottom  of  which  was  screwed  a i"  ell,  the  direc- 
tion in  which  this  ell  pointed  being  marked  on  the  pipe  at  the  top. 
This  pipe  was  made  long  enough  at  the  start  to  reach  down  to  the 
bottom  of  the  holder  inlet  and  a number  of  short  pieces  of  pipe 
were  provided  to  screw  on  as  the  holder  rose.  The  pipe  fitted 
loosely  in  the  hole  in  the  bonnet,  but  a practically  gas  tight  joint 
was  made  by  wet  cloths  wound  round  the  pipe  at  this  point.  The 
pipe  was  supported  and  turned  by  means  of  a bar  handle  clamped 
on  at  the  proper  height.  A hose  connection  being  made  between 
this  pipe  and  that  from  the  hot  water  heater  and  the  water  being 
turned  on,  it  issued  from  the  opening  in  the  ell  in  a jet  which  broke 
up  and  dissolved  the  naphthalene  and  ran  down  into  the  drip, 
from  which  it  was  pumped,  bringing  the  naphthalene  with  it  both 
in  solution  and  in  suspension.  The  drip  pump  was  kept  working 
all  the  time  the  water  was  being  run  in,  so  that  the  water  should 
be  pumped  out  before  it  cooled  down  and  dropped  the  naphtha- 
lene. The  water  pipe  being  turned  so  that  the  stream  played 
against  all  parts  of  the  inlet  pipe,  a very  complete  cleaning  could 
be  given  by  this  method. 
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Another  method  for  washing  out  the  naphthalene  is  called 
plunging.”  In  this  the  inlet  pipe  is  sealed  with  water,  the  flange 
at  the  top  of  the  vertical  pipe  outside  the  holder  taken  off  and  the 
drip  pump  removed.  The  pipe  is  then  filled  as  full  of  hot  water 
as  it  is  possible  to  have  it  without  filling  up  the  horizontal  run 
coming  to  the  holder  from  the  station  meter.  A plunger,  or 
wooden  cylinder  about  eighteen  inches  to  two  feet  long  and  a 
little  smaller  in  diameter  than  the  pi{)e,  fastened  to  a pipe  handle, 
the  axes  of  the  pipe  and  the  cylinder  coinciding,  is  then  inserted 
and  worked  up  and  down  so  as  to  impart  a surging  motion  to  the 
whole  body  of  water.  The  surging  back  and  forth  of  the  water 
dislodges  the  naphthalene  that  is  not  dissolved  and  the  large 
pieces  rising  to  the  surface  are  fished  out,  the  remaining  fine  parti- 
cles being  pumped  out  with  the  water.  It  is  rather  a difficult 
matter  to  get  the  large  body  of  water  contained  in  pipes  above 
i6^'  in  diameter  moving  with  sufficient  velocity  to  dislodge  the 
compact  masses  of  naphthalene,  but  if  the  motion  can  be  pro- 
duced, plunging  ” is  a very  effective  method  for  the  removal  of 
naphthalene  from  the  pipes. 

When  naphtha  or  any  other  liquid  solvent  is  used  it  is  not  econ- 
omical to  pour  it  into  the  pipe  by  itself,  since,  if  this  is  done,  it 
will  cut  channels  in  the  deposit  through  which  it  will  run  to  the 
drip  before  it  is  fully  saturated  with  naphthalene.  A better  effect 
can  be  obtained  by  pouring  water  into  the  inlet  until  it  is  filled 
to  half  its  height.  Then  from  four  to  five  gallons  of  solvent  naph- 
tha are  poured  in,  and  the  water  slowly  pumped  out  at  the  drip, 
:so  that  the  liquid  gradually  falls  in  the  main.  The  consequence 
is  that  the  solvent,  which  forms  a layer  on  the  top  of  the  water,  is 
forced  to  act  on  the  whole  of  the  interior  surface  of  the  main, 
both  where  the  latter  is  upright  and  where  it  is  nearly  horizontal. 
The  time  during  which  it  acts  on  the  surface  is  determined  by  the 
the  rate  of  pumping,  and  thus  may  be  made  sufficiently  long  to 
complete  the  solution  of  the  naphthalene.  When  the  solvent  has 
reached  the  elbow,  the  rate  of  pumping  is  diminished  in  order  to 
give  it  time  to  act  on  the  greater  horizontal  section  of  the  pipe 
which  then  becomes  exposed  to  it.  By  this  method  of  treatment 
the  whole  of  the  inner  surface  of  the  pipe  is  freed  from  naphtha- 
lene, which  is  completely  removed  from  the  main  through-  the 
pump.  ('I'rustees.) 

4.  Describe,  with  sketches  the  proper  manner  in  which  to  make 
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the  feed-water  and  blow-off  connections  for  steam  boilers,  and  state 
the  faults  that  are  to  be  guarded  against  in  making  such  connec- 
tions. 

A/is.  The  manner  of  making  the  feed-water  and  blow-off  con- 
nections to  boilers  necessarily  varies  with  the  type  of  boiler  em- 
ployed. Since  horizontal  return  tubular  boilers  are  used  more 
extensively  in  gas  works  than  any  other  type,  this  answer  will  be 
confined  to  the  manner  in  which  these  connections  should  be  made 
for  boilers  of  this  type. 

Two  important  points  to  be  observed  in  the  arrange  ment  of  the 
feed-water  pipe  in  any  case  are  that  the  comparatively  cold  feed- 
water should  not  be  delivered  directly  against  any  portion  of  the 
shell  of  the  boiler,  es})ecially  if  such  portion  is  exposed  to  the  fire,- 
<or  to  contact  with  the  products  of  combustion,  and  that  the  outlet 
-of  the  pipe  should  be  so  located  with  reference  to  the  water-line, 
.that  as  little  as  possible  of  the  water  would  be  siphoned  out  of  the 
boiler  in  case  of  any  accident  to  the  feed-pipe  accompanied  by 
failure  of  the  check  valve  to  work. 

Even  if  the  feed-water  is  heated,  it  is  much  colder  than  the  shell, 
and  if  it  is  allowed  to  impinge  directly  upon  the  shell,  the  metal 
is  severely  strained  by  the  local  cooling  to  which  it  is  subjected 
w'hile  hot  at  all  other  points.  It  is,  therefore,  very  poor  practice 
to  introduce  the  water  directly  at  the  bottom  of  the  boiler,  or  when 
it  is  introduced  at  a higher  point,  to  have  it  delivered  in  a direction 
that  carries  it  directly  against  the  bottom  of  the  shell.  These, 
however,  are  very  common  faults  in  connection  with  feed-water 
pipes.  A good  feed-water  connection  is  shown  on  the  cut.  The 
pipe  i^  brought  up  on  one  side  of  the  boiler  at  the  front  (the  check 
.and  stop  valves  being  placed  in  the  order  named  at  a convenient 
height  on  the  vertical  run)  to  a point  one  or  two  inches  below  the 
low-water  line,  and  then  run  horizontally  parallel  to  the  face  of  the 
boiler  through  the  front  smoke-box  to  a point  about  6"  from  the 
side;  then  turned  and  run  back  through  the  front  and  parallel  to 
the  side  of  the  boiler  to  about  a foot  from  the  back  end ; then 
again  turned,  still  being  kept  horizontal,  and  carried  at  right  angles 
across  the  boiler  to  a point  about  6"  from  the  shell  on  the  other 
side  where  it  ends  in  an  elbow  with  the  open  end  down.  When 
the  pipe  is  run  in  this  way,  the  feed-water  has  an  opportunity  to 
become  heated  by  passing  through  it  and  is  delivered  at  a point 
where  the  water  in  the  boiler  is  coolest  and  where  there  is  apt  to 
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be  a downward  current.  As  the  feed- water,  even  when  admitted’ 
in  this  way,  is  cooler  than  the  water  in  the  boiler,  it  has  a tend- 
ency to  fall  and  its  admission  at  the  point  named  helps  to  secure  a 
better  circulation  in  the  boiler. 

This  arrangement  cannot  be  used  with  water  containing  much 
bi-carbonate  of  lime,  since  the  deposit  formed  when  water  of  this 
description  is  heated,  would  soon  fill  up  the  long  internal  pipe.. 
In  such  cases  it  is  advisable  to  use  a pipe  only  a few  inches  long,, 
opening  into  an  open  trough  or  a pipe  of  larger  diameter  with  the 
top  cut  away ; this  pipe  extending  the  full  length  of  the  boiler. 
Such  an  arrangement  distributes  the  water  well  and  reduces  to 
a minimum  the  danger  of  feed-pipe  stoppages. 

The  feed-pipe  to  every  boiler  should  be  provided  with  a check 
valve  set  close  to  the  boiler  in  such  a position  that  the  valve  opens- 
vertically  so  that  its  weight  assists  the  pressure  of  the  boiler  in 
closing  it.  A stop  valve  should  be  placed  between  the  check  valve 
and  the  boiler  so  that  the  check  valve  can  be  repaired,  if  neces- 
sary, without  running  the  water  out  of  the  boiler. 

The  blow-off  pipe  is  connected  to  the  bottom  of  the  boiler  at 
the  back  end.  It  should  be  made  of  iron  and  not  of  brass  or 
copper,  since  the  latter  metals  are  eaten  away  by  the  action  of  the 
hot  gases  to  which  a portion  of  the  blow-off  pipe  is  necessarily  ex- 
posed. The  part  of  the  pipe  so  exposed  should  be  covered  with 
some  non-conducting  material,  asbestos  rope  wound  round  the 
pipe  being  often  used.  Only  straight  way  valves  or  stop-cocks^ 
should  be  employed  for  shut-offs,  and  the  openings  in  themi 
should  be  at  least  the  full  size  of  the  pipe.  A tortuous  passage,, 
such  as  is  found  in  globe  valves,  affords  an  opportunity,  for  the 
trapping  of  loose  pieces  vof  scale  against  which  more  pieces  col- 
lect until  the  pipe  is  completely  choked  up.  With  a straight  way 
opening  of  the  full  size  of  the  pipe,  this  cannot  happen.  Gate 
valves  are  open  to  the  objection  that  scale  can  accumulate  in  the 
depre.'^sion  into  which  the  bottom  of  the  valve  fits  when  it  is  closed 
and  thus  prevent  the  valve  from  closing  tight.  In  spite  of  its 
tendency  to  stick,  a full  opening  stop-cock  forms  the  best  shut-off 
for  a blow-off  pipe,  but  it  must  be  opened  full  every  time  the  blow- 
off  is  used,  and  care  must  be  taken  to  shut  it  slowly  to  avoid 
subjecting  the  pipe  to  the  great  increase  of  pressure  produced  wheu 
the  flow  of  water  is  stopped  abruptly  by  the  sudden  shutting  of  the 
stop-cock,  since  this  pressure  will  sooner  or  later  cause  a burst 
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either  in  the  pipe  or  in  the  fittings  through  the  strain  which  it 
throws  upon  them.  A tee  should  be  inserted  in  the  blow-off  pipe 
just  behind  the  cock  so  that  its  tightness  when  closed  can  be 
determined  by  taking  the  plug  out  of  the  side  outlet  of  the  tee 
and  observing  whether  any  water  is  trickling  through  the  pipe. 
A tight  joint  should  be  made  between  the  end  of  the  blow-off 
pipe  and  the  drain  into  which  it  is  led  to  prevent  the  hot  water 
splashing  back  on  the  boiler  attendant.  The  blow-off  pipe  should 
be  of  good  size,  at  least  2"  in  diameter.  (Trustees.) 

6.  What  is  the  maximum  amount  of  gas  containing  0.85^  by 
volume  of  HoS  that  can  theoretically  be  purified  at  one  exposure 
by  a bushel  of  iron  sponge,  or  mass,  which  contains  an  amount 
of  Fe  O3.H2O  equivalent  to  a weight  of  25  lbs.  of  iron?  It  is 
assumed  that  no  oxygen  is  present  in  the  gas.  (Give  the  reaction, 
or  reactions,  upon  which  you  base  your  figures,  and  also  give  your 
• calculations.) 

A/is.  The  atomic  weights  of  the  various  elements  which  enter 
into  combination  to  form  ferric  hydrate  (Fe203.H20)  being  iron 
t(Fe)  56,  oxygen  (O)  16  and  hydrogen  (H)  i,  a molecule  of 
FejOj.HjO  will  contain  56  X2-|-  16x3+1x2  + 16=:  178 
parts  by  weight  of  which  112  parts  are  iron  and  therefore  25  lbs.  of 

iron  will  form  25  X 


11-^=  39.7  lbs.  of  ferric  hydrate. 
1 1 2 


According  to  W.  J.  Atkinson  Butterfield  the  reactions  on  which 
the  removal  of  sulphuretted  hydrogen  (H2S)  from  gas  by  FeaOs.HaO 
chiefly  depend  are  as  follows ; ^ 

Fe^Os-HoO  + 3 H2S  = Fe^Ss  + 4 H^O 
Fe203.H20  + 3 H2S  = 2 FeS  + S + 4 H2O 
The  proportion  between  Fe203.H20  and  H2S  being  the  same  in 
both  these  equations,  the  amount  of  FTS  absorbed  by  a given 
quantity  of  FCgOa.HoO  will  be  the  same  no  matter  what  combina- 
tion of  the  two  reactions  actually  occurs. 

The  atomic  weight  of  sulphur  (S)  is  32,  so  the  weight  of  sul- 
phuretted hydrogen  ( H2S)  entering  into  the  reaction  is  3(2x1  + 32) 
“3X34=102.  Therefore  178  parts  by  weight  of  Fe203.H20  will 
combine  with  102  parts  of  HgS  or  i pound  will  combine  with 
10  2 

^g=o.573  pounds,  and  39.7  pounds  of  Fe203.H20  will  combine 

with  39.7x0.573  = 22.748  pounds  of  H^S.  But  one  pound  of  dry 
HgS  at  60O  F.  and  30^'  barometer  occupies  a volume  of  11.1229 
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cubic  feet  so  22.748  pounds  will  correspond  to  22.748 x 11.1229  = 
253.02  cubic  feet  of  HoS. 

As  the  gas  is  assumed  to  contain  0.85^  by  volume  of  H2S  it  will 

contain  8.5  cubic  feet  of  HjS  per  1,000  cubic  feet.  — = 29.791 

^•5 

and  therefore  29,791  cubic  feet  is  the  maximum  amount  of  gas  con- 
taining 0.85^  of  HgS  that  can  theoretically  be  purified  during  one 
exposure  by  a bushel  of  purifying  material  which  contains  an 
amount  of  FegOg.HgO,  equivalent  to  a weight  of  25  lbs.  of  iron- 
Obviously  the  amount  will  vary  according  to  the  quantity  of  HoS 
in  the  gas,  and  also  according  to  the  weight  of  FegOg.HgO  contained 
in  a bushel  of  material. 

It  is  also  possible  by  admitting  oxygen  with  the  gas,  and  thus, 
securing  a continuous  partial  revivification,  to  purify  more  gas  to 
an  exposure  than  is  indicated  by  the  method  of  calculation 
given  above.  Unless  oxygen  is  supplied,  however,  the  duty  act- 
ually obtained  in  practice  from  any  material  will  always  be  less 
than  the  theoretical  amount  obtained  by  calculation,  as  it  is  im- 
possible, under  working  conditions,  to  thoroughly  saturate  with 
HgS  all  theFeoOg. H2O  in  the  material.  (Trustees.) 

7.  Calculate  the  maximum  theoretical  flame  temperature  that 
can  be  produced  when  Hydrogen,  H,  Marsh  Gas,  CH^  and  Ole- 
fiant Gas,  C2H4  are  burnt  in  air. 

Ans.  According  to  the  answer  to  question  No.  9 of  the  first 
series  for  1901  the  maximum  temperature  that  can  be  produced 
by  burning  a gas  in  air  can  be  determined  by  dividing  the  calorific 
value  of  the  gas,  per  pound,  by  the  sum  of  the  numbers  obtained 
by  multiplying  the  weight  of  each  of  the  products  of  combustion 
from  I lb.  of  gas  by  its  proper  specific  heat,  the  nitrogen  mixed  in 
the  air  with  the  oxygen  required  for  combustion  being  considered 
as  one  of  the  products  of  the  combustion.  For  gases  containing 
hydrogen  the  net  calorific  value  must  be  taken  since  it  is  evident 
that  the  water  produced  by  the  combustion  of  the  hydrogen  will 
pass  off  as  vapor. 

Applying  this  rule  to  the  different  gases  named  in  the  question, 
the  following  results  are  obtained.  The  net  calorific  value  of  i 
lb.  of  hydrogen  is  53,406  B.  T.  U.,  it  requires  for  its  combustion 
8 lbs.  of  oxygen,  which  being  derived  from  air  carries  with  it 
8 X3. 32  = 26. 56  lbs.  of  nitrogen  and  the  products  of  combustion 
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are  9 lbs.  of  aqueous  vapor  and  26.56  lbs.  nitrogen.  The  specific 
heat  of  aqueous  vapor  is  0.48  and  that  of  nitrogen  0.244.  The 
maximum  flame  temperature  attainable  by  the  combustion  of  hy- 

53406  _ 


drogen  in  air  is  therefore  equal  to- 


9x0.48  + 26.56x0.244 


53406 


53406 


4.32  + 6.48 


10.8 


=49450  F. 


The  net  heating  power  of  i lb.  of  Marsh  Gas  (CH^)  is  21,463 
B.  T.  U.,  it  requires  for  its  combustion  4 lbs.  of  oxygen  which 
is  mixed  with  13.28  lbs.  of  nitrogen  and  the  products  of  this 
combustion  are  2.25  lbs.  of  aqueous  vapor,  2.75  lbs.  of  carbonic 
■ acid  (CO2)  and  13.28  lbs.  of  nitrogen.  The  specific  heats  of  aque- 
ous vapor  and  nitrogen  are  as  above  and  that  of  COg  is  0.217. 
The  maximum  flame  temperature  attainable  by  the  combustion  of 
Marsh  Gas  in  air  is  therefore 


21463 

2.25x0.48  + 2.75x0.217  + 13.29x0.244 


21463  

1.08+0.597  + 3.24 


21463 

4-957 


4365^ 


F. 


The  net  calorific  value  of  i lb.  of  Olefiant  Gas  (C2H4)  is  20,657 
B.  T.U.  It  requires  for  its  combustion  3.428  lbs.  of  oxygen  which  is 
mixed  with  11.38  lbs.  of  nitrogen  and  the  products  of  this  combus- 
tion are  1.285  ^t)S.  of  aqueous  vapor,  3.142  lbs.  of  carbonic  acid  and 
1 1.38  lbs.  of  nitrogen.  The  specific  heats  are  as  above.  The  maxi- 
mum flame  temperature  attainable  by  the  combustion  of  Olefiant 
Gas  in  air  is  therefore. 

20657 

1.285x0.48  + 3.142  X0.2 17  + 1 1.38x0.244  ~ 

=50680  F. 

0.617+0.682  + 2.777  4.076 

(Trustees.) 

8.  What  effect  does  the  saturation  of  a gas  with  one  vapor 
have  upon  the  amount  of  other  vapors  that  can  be  carried  by  the 
gas? 


A71S.  The  effect  produced  by  the  saturation  of  a gas  with  one 
vapor  upon  its  power  of  carrying  other  vapors  depends  upon  the 
tension  of  the  vapors  in  question,  and  upon  the  mutual  solubility 
of  the  liquids  from  which  the  vapors  are  derived.  Regnault’s  ex- 
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periments  prove  that  “ when  two  liquids  exert  no  solvent  action  on 
each  other,  the  tension  of  the  vapors  which  rise  from  them  is 
nearly  equal  to  the  sum  of  the  tensions  of  the  two  separate  vapors 
at  the  same  temperature,  while  with  two  liquids  that  partially  dis- 
solve each  other,  the  tension  of  the  mixture  is  much  less  than  the 
sum  of  the  tensions,  being  scarcely  equal  to  that  of  the  vapor  with 
the  higher  tension  ; and  with  liquids  that  dissolve  in  all  propor- 
tions, the  tension  of  the  mixture  is  intermediate  between  the  ten- 
sions of  the  separate  vapors.”  From  these  laws  it  is  seen  that  a 
gas  may  be  saturated  with  a vapor  without  any  interference  with 
Its  capacity  for  carrying  the  vapors  of  liquids  which  are  not  solu- 
ble in  each  other  or  in  the  liquid  from  which  the  first  vapor  is  pro- 
duced, since  as  these  vapors  are  added  to  the  gas,  the  tension  in- 
creases by  the  amount  required  to  keep  them  from  condensing. 
If  however,  the  vapors  are  from  liquids  which  are  soluble  in  each 
other,  saturation  of  the  gas  by  any  one  vapor  reduces  the  capacity 
for  vapors  with  higher  tensions,  since  the  increase  in  tension  due 
to  the  addition  of  the  new  vapor,  is  not  sufficient  to  make  the  com- 
bined tension  as  high  as  would  be  the  tension  of  the  second  vapor, 
if  it  existed  in  the  gas  alone.  On  the  other  hand,  saturation  with  a 
vapor  increases  the  capacity  of  the  gas  for  vapors  of  lower  tensions 
as  long  as  the  liquids  from  which  the  vapors  are  produced  are  sol- 
uble in  each  other,  since  the  mean  tension  of  the  mixture  of  the 
vapors  will  be  higher  than  that  of  the  vapor  of  lowest  tension,  and 
therefore,  more  of  this  vapor  can  be  carried  by  the  gas.  Con- 
versely, the  addition  of  a vapor  of  very  high  tension  to  a gas 
already  saturated  with  a mixture  of  vapors  of  low  tension,  all  the 
vapors  being  those  of  liquids  mutually  soluble  in  each  other,  will 
slightly  increase  the  capacity  of  the  gas  for  carrying  the  low  ten- 
sion vapors,  while  the  addition  of  a vapor  of  low  tension  to  a gas 
saturated  with  vapors  of  higher  tensions,  will  decrease  the  carry- 
ing capacity  for  these  higher  tension  vapors.  (Trustees.) 

lo.  The  amount  of  gas  unaccounted-for  during  distribution 
is  expressed  sometimes  as  a percentage  of  the  quantity  made  and 
sometimes  in  terms  of  the  number  of  thousand  cubic  feet  unac- 
counted-for per  mile  of  main  per  year.  Which  method  of  ex- 
pression furnishes  the  best  indication  of  the  condition  of  the  dis- 
tributing system  and  the  best  basis  for  comparison  between  differ- 
ent companies  and  different  periods  in  the  history  of  the  same  com- 
pany? 
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Ans.  The  method  of  expressing  the  amount  of  gas  unaccounted- 
for  in  terms  of  the ‘number  of  thousand  cubic  feet  unaccounted- 
for  per  mile  of  main  per  year  furnishes  a better  indication 
of  the  condition  of  the  distributing  system  and  a better  basis 
for  comparison  between  different  companies  and  between  dif- 
ferent periods  in  the  history  of  the  same  company  than  does  the 
expression  of  this  amount  as  a percentage  of  the  total  amount  of 
gas  made.  The  amount  of  gas  sold  per  mile  of  main  varies  so 
much  with  different  companies  that  the  relation  borne  by  the 
amount  of  gas  unaccounted-for  to  the  total  amount  made,  may 
be  smaller  in  the  case  of  a company  with  a compact  district  than 
it  is  in  the  case  of  a company  with  a sparsely  settled  territory, 
even  though  the  distribution  system  off  the  latter  company  is  in 
better  condition,  as  shown  by  the  loss  of  gas  per  mile  of  main, 
than  that  of  the  former.  Take  for  instance,  two  companies  each 
selling  50,000,000  cubic  feet  of  gas  per  year,  and  showing  unac- 
counted-for gas  amounting  to  5,000,000  cubic  feet;  one  of  which 
has  twenty  miles  of  mains  and  the  other  sixty  miles,  the  number  of 
meters  in  use  being  approximately  the  same  for  the  two  compan- 
ies.. On  a percentage  basis  the  two  would  show  the  same  figures, 
To^,  for  unaccounted-for  gas.  but,  as  a matter  of  fact,  the  com- 
pany that  shows  a loss  of  5,000,000  cubic  feet  on  twenty  miles  of 
main,  or  250,000  cubic  feet  per  mile  of  main  per  year,  is  not  doing 
as  well  as  the  one  that  only  shows  a loss  of  5,000,000  cubic  feet, 
on  sixty  miles  of  main,  or  83,333  cubic  feet  per  mile  per  year^ 
The  unaccounted-for  gas  is  not  made  up  entirely  of  gas  lost  by 
actual  leakage  from  the  mains,  being  partly  due  to  differences  in 
temperature  between  the  station  meter  and  the  consumers’  meters 
and  also  to  inaccuracies  of  registration  on  the  part  of  the  consum- 
ers’ meters,  but  the  amount  due  to  these  causes  would  be  practi- 
cally the  same  in  each  case,  provided  the  same  attention  was  paid 
to  the  testing  and  repair  of  the  consumers’  meters  and  the  main- 
tenance of  a proper  temperature  at  the  station  meter,  and  the 
amounts  lost  by  actual  leakage  would  bear  to  each  other  very 
nearly  the  same  proportion  as  the  total  amount  of  the  unaccounted- 
for  gas.  Therefore,  in  the  instance  assumed,  the  distributing: 
system  of  the  company  with  60  miles  of  mains  is  really  in  much 
better  condition  than  that  of  the  company  with  20  miles,  although 
the  percentages  of  gas  unaccounted-for  are  the  same.  To  make- 
the  comparison  perfectly  accurate,  the  lengths  of  the  different  sizes- 


of  mains  should  be  reduced  to  the  equivalent  length  of  say  3"' 
main  before  the  division  is  made. 

For  comparisons  between  different  periods  in  the  history  of  the 
same  company,  the  percentage  system  is  only  correct  as  long  as  the 
sales  of  gas  per  mile  of  main  remain  about  the  same.  When  the 
sales  change  decidedly,  a decrease  in  the  percentage  may  coincide 
with  an  increase  in  the  amount  of  actual  loss.  If,  for  instance,  the 
company  with  60  miles  of  main  increased  its  sales  to  100,000,000 
cubic  feet  per  year  while  its  main  mileage  was  increased  to  65 
miles,  a loss  of  8^  would  amount  to  8,000,000  cubic  feet  per  year 
equal  to  118,000  cubic  feet  per  mile  of  main  as  against  a loss  o. 
only  83,000  cubic  feet  when  the  percentage  was  10. 

There  are  of  course,  cases  where  conditions  are  so  different  that 
even  the  loss  per  mile  of  main  per  year  does  not  afford  a basis  for 
accurate  comparisons,  but  as  a general  rule,  the  conditions  which 
affect  the  accuracy  of  such  a comparison  do  not  vary  as  much  as 
do  those  which  affect  that  of  the  comparison  on  the  percentage 
basis.  (Trustees.) 

II.  Describe  some  method  of  coating  wrought  iron  pipe,  such 
as  is  used  for  services,  or  some  other  way  by  which  this  pipe  can 
be  protected  from  corrosion. 

Ans.  The  method  of  coating  service  pipes  that  seems  to  have 
given  the  best  results,  is  that  which  was  first  employed  in  Cincin- 
nati after  a series  of  tests  made  with  a number  of  different  coat- 
ings. The  specifications  for  this  coating  are  given,  and  the  man- 
ner in  which  it  should  be  applied  to  the  pipes  to  give  the  best  re- 
sults is  described,  in  a “Short  Topic”  prepared  by  Mr.  A.  C. 
Humphreys  for  the  1895  meeting  of  the  American  Gas  Light  As- 
sociation, and  published  in  Vol.  13  of  the  Proceedings,  page  186. 

The  specifications  are  as  follows,  “ Bring  a kettle  of  tar  (20 
gallons)  to  a low  boiling  point  and  add  20  pounds  of  fresh  slaked 
lime,  sifted  over  the  top  and  worked  down.  Boil  down  to  a paste 
or  a consistency  about  midway  between  tar  and  pitch.  Let  it  set- 
tle for  a few  minutes,  then  add  4 pounds  of  tallow  and  i pound  of 
powdered  rosin ; stir  until  they  are  thoroughly  dissolved  and  in- 
corporated with  the  tar,  then  let  it  cool  and  settle.  Ladle  off  into 
barrels.  When  ready  for  use,  to  each  barrel  of  45  gallons  of  the 
above  mixture  add  4 pounds  of  crude  rubber,  dissolved  in  turpen- 
tine to  the  consistency  of  thick  cream.  Heat  the  mixture  to  about 
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ioo%  Fahrenheit  and  immerse  the  service  pipe,  heated  to  about 
the  same  temperature.” 

Different  methods  have  been  adopted  for  applying  this  mixture, 
the  pipes  being  dipped  in  some  cases  and  painted  in  others.  Mr. 
Humphreys  said  that  the  best  method  was  to  dip  the  lengths  of 
pipe  into  the  preparation,  in  this  method  the  mixture  is  put  into 
a V shaped  trough  which  is  long  enough  to  take  the  longest  length 
of  pipe  that  is  apt  to  be  handled.  Along  the  bottom  of  this  trough 
is  run  a steam  pipe  to  heat  the  mixture  to  the  proper  temperature. 
The  pieces  of  pipe  to  be  coated  must  also  be  heated,  which  can 
be  done  either  by  connecting  the  pieces  to  a steam  pipe  and 
turning  .^team  on  them  to  give  them  a test  of  soundness  while  they 
are  being  heated,  or  by  putting  them  in  a-long  square  box  with  a 
hinged  cover,  the  interior  of  the  box  being  kept  hot  by  means  of  a 
steam  coil  run  along  the  bottom.  When  the  pipes  are  heated  to  the 
proper  temperature,  they  are  plugged  at  both  ends  to  prevent  any 
of  the  coating  from  getting  on  the  inside,  and  are  dropped  into  the 
hot  mixture  in  the  trough.  After  a few  minutes  they  are  taken  out, 
placed  on  a rack  over  the  trough  until  the  excess  of  the  mixture 
has  dropped  off,  and  then  transferred  to  a drying  rack  in  which 
they  are  left  until  the  coating  has  become  thoroughly  dry  and  hard. 
Care  must  be  taken  to  keep  the  pieces  from  touching  each  other 
before  they  are  dry,  since,  if  this  is  not  done,  they  will  stick  together 
and  when  pulled  apart,  the  coating  will  stick  to  one  pipe  and  a 
bare  place  will  be  left  on  the  other.  Care  must  also  be  taken  not 
to  get  either  the  mixture  or  the  pipe  too  hot,  since  overheating 
will  drive  off  the  more  volatile  portions  of  the  preparation,  and 
when  the  coating  cools,  it  will  be  brittle  and  liable  to  chip  off.  If 
the  proper  precautions  are  taken  and  fresh  portions  of  the  mixture 
added  from  time  to  time  to  that  already  in  the  trough,  the  coating 
will  be  elastic  and  will  cling  very  tightly  to  the  pipe.  The  service 
gang  should,  however,  be  supplied  with  a pot  of  the  preparation  so 
that  after  the  service  is  laid  the  spots  where  the  coating  has  been 
scraped  off  by  the  tools  can  be  re-coated  before  filling  in  the  ditch. 
In  some  cases  the  pipe,  as  it  lies  in  the  ditch,  is  covered  for  its 
whole  length  with  an  extra  layer  of  the  coating,  which  forms  a 
roof  over  it. 

It  will  be  found  rather  difficult  to  dissolve  the  rubber,  but  this 
part  of  the  specifications  must  not  be  slighted.  Given  proper  care 
in  the  preparation  and  application  of  this  coating,  the  pipe  cov- 
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-ered  with  it  will  last  much  longer  than  uncoated  pipe,  and  the  cost 
of  coating  will  be  more  than  repaid  by  the  extra  life  of  the  services 
and  the  lower  leakage  account.  (Trustees.) 

12.  What  is  the  so-called  “ Otto  cycle  in  gas  engines? 

A;is.  The  so-called  “ Otto  cycle  ” in  gas  engines  is  a four 
phase  cycle  carried  out  in  a single  acting  cylinder  open  at  the  end 
toward  the  crank,  and  provided  with  a tightly  fitting  piston  which 
is  free  to  move  back  and  forth. 

Starting  with  the  piston  at  the  beginning  of  an  out-stroke  the 
cycle  is  as  follows:  As  the  piston  moves  out  on  the  forward  stroke, 
the  charge  of  gas  and  air  is  drawn  in  and  fills  the  cylinder.  The 
in  or  back  stroke  compresses  the  charge  into  the  clearance 
space.  At  the  dead  point  at  the  end  of  this  second  stroke,  the 
charge  is  ignited  and  the  resulting  explosion  drives  the  piston  out 
on  its  second  forward  stroke.  The  succeeding  in-stroke  expels 
the  products. of  combustion  from  the  cylinder  and  the  cycle  is 
completed,  the  piston  being  in  its  first  position  and  ready  to  repeat 
the  same  series  of  operations.  It  will  be  seen  that  the  cycle  re- 
quires four  strokes  of  the  piston  for  its  completion,  and  that  of 
these  four,  the  third  is  the  only  motor  stroke,  the  power  required 
to  carry  on  the  others  being  derived  from  the  energy  stored  in  the 
fly-wneel  during  the  third  stroke.  It  will  also  be  seen  that  there 
is  only  one  explosion  for  each  two  revolutions  of  the  fly-wheel. 

This  cycle  was  first  described  and  advocated  in  1862,  by  M. 
Beau  de  Rochas,  and  is  properly  called  the  Beau  de  Rochas  cycle, 
but  it  was  not  put  into  practical  use  until  1876  when  it  was  adopt- 
ed in  the  Odo  Silent  Engine,  the  first  gas  engine  that  was  com- 
mercially successful  and  one  which  held  the  field  almost  to  the  ex- 
clusion of  all  others  until  the  patent  expired.  (Trustees.) 


Answers  to  Second  Series  of  Questions,  1901 — Third  Sec- 
tion— Practical  Class — American  Gas  Light 
Association. 

I.  Name  and  describe  the  three  grades  of  oil  which  are  com- 
monly used  as  the  carburetting  material  in  the  manufacture  of  car- 
buretted  water  gas. 

Ans.  The  three  grades  of  oil  which  are  commonly  used  for  car- 
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buretting  water  gas  are  crude  oil,  naphtha  and  gas  oil,  the  last  two 
being  obtained  from  the  first  by  fractional  distillation. 

Crude  Oil  is  petroleum  just  as  it  comes  from  the  oil  wells.  It  is 
a mixture  of  liquid  hydrocarbons  possessing  different  chemical 
compositions,  specific  gravities  and  boiling  points  (together  with 
small  quantities  of  other  substances)  and  can  be  separated  into 
these  different  substances  by  fractional  distillation.  It  is  found  in 
nearly  every  country  in  the  world,  but  the  most  important  fields 
are  in  the  United  States,  Russia  and  Peru.  'The  specific  gravity 
of  the  petroleum  obtained  in  Pennsylvania  and  Ohio  varies  from 
.80  to  .85  water  being  i.oo.  The  color  also  varies  but  is  generally 
dark  claret  by  transmitted  light  and  greenish  by  reflected  light. 

Naphtha  is  a general  name  given  to  that  portion  of  the  products 
of  the  fractional  distillation  of  petroleum  which  comes  off  after 
gasoline  has  been  driven  off  and  before  the  fraction  suitable  for 
use  as  burning  or  lamp  oil  begins  to  come  off.  It  is  very  volatile 
at  ordinary  temperatures  and  highly  inflammable.  It  is  practi- 
cally colorless  though  some  samples  show  a decidedly  greenish 
tinge  by  reflected  light.  Its  specific  gravity  varies  from  .68  to  .74. 

Gas  Oil  is  a general  name  given  to  that  portion  of  the  products 
of  the  fractional  distillation  of  petroleum  which  comes  off  after 
the  lamp  oils  and  before  the  lubricating  oils.  It  is  too  heavy  and 
of  too  high  a boiling  point  to  use  for  lamp  oil,  but  not  viscous 
enough  to  make  a good  lubricant,  and  is  chiefly  valuable  for  the 
production  of  gas.  Its  color  varies  from  quite  light  to  very  dark. 
Its  specific  gravity  also  varies  but  will  average  about  .84. 
(Trustees.) 

2.  Describe  the  operation  of  a direct  fire  furnace  used  for  heat- 
ing coal  gas  retorts,  paying  especial  attention  to  the  way  in  which 
the  fire  should  be  handled  to  secure  the  most  economical  results. 

Ans.  When  a direct  fire  furnace  is  employed  for  heating  coal 
gas  retorts  the  carbon  of  the  fuel  is  burned  to  carbonic  acid  (COg) 
in  one  operation,  which  is  practically  completed  in  the  fuel  bed, 
and  the  retorts  are  heated  principally  by  the  sensible  heat  pos- 
sessed by  the  products  of  combustion  passing  off  from  the  fuel 
bed.  It  is  therefore  necessary  to  so  handle  the  furnace  as  to  pro- 
duce the  highest  possible  temperature  in  the  fire  itself.  In  fact 
the  fire  should  be  handled  very  much  the  same  as  a boiler  fire. 
The  bed  of  fuel  should  not  be  made  too  deep,  a depth  of  from  15" 
to  18"  giving  the  best  results.  Fresh  fuel  should  be  added  at  fre- 
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quent  intervals,  about  once  every  hour,  in  order  to  maintain  this 
depth  constant  and  keep  the  lire  from  burning  down  too  low.  The 
grate  bars  should  be  shaken  lightly  from  time  to  time  so  as  to  keep 
the  bottom  of  the  fire  bright.  The  condition  of  this  part  of  the  fire 
can  be  determined  by  observing  the  reflection  shown  on  the  water 
in  the  ash  pan.  About  12  hours  after  the  fire  has  been  clinkered 
a slice  bar  should  be  run  along  the  grate  bars  and  the  clinker  that 
has  formed  there  should  be  thoroughly  broken  up.  Clinkering 
must  be  thoroughly  done  every  24  hours.  It  is  impossible  to  use 
secondary  grate  bars  when  cleaning  a furnace  of  this  kind,  and  so 
after  pushing  as  much  of  the  fuel  as  possible  up  on  the  slope  of 
the  back  wall  the  rest  is  dropped  into  the  ash  pan  by  drawing 
away  the  grate  bars,  the  clinker  is  cut  away  from  the  side  and* 
back  walls  and  removed  from  the  furnace,  the  grate  bars  re- 
placed, the  fuel  on  the  back  wall  drawn  down  and  spread  over 
the  bars  and  fresh  fuel  charged  into  the  furnace.  The  wear  and 
tear  on  the  furnace  walls  can  be  reduced  by  leaving  an  inch  or  so 
of  clinker  on  them  at  all  times,  never  attempting  to  take  it  off  down 
to  the  brick. 

To  secure  economy  of  fuel  it  is  necessary  to  prevent  any  air  from 
being  drawn  into  the  setting  through  cracks  in  the  brickwork  and 
openings  around  the  frame  of  the  charging  door,  and  to  be  care- 
ful not  to  have  an  excessive  draft.  A direct  fire  furnace  requires 
more  draft  to  maintain  the  heat  in  the  bench  than  does  a genera- 
tor furnace,  but  an  excessive  draft  is  bad  in  both  cases.  The  ap- 
pearance of  flame  at  the  top  of  the  chimney  flues  indicates  the 
existence  of  too  much  draft,  and  when  it  is  noticed  the  dampers 
should  be  pushed  in. 

All  flues  should  be  carefully  cleaned  out  at  least  once  a month 
in  order  to  prevent  any  stoppages  in  them  that  would  interfere 
with  the  keeping  up  of  the  heat,  such  stoppages  being  very  fre- 
quently the  cause  of  low  heats  when  everything  is  apparently  in 
good  order.  (Trustees.) 

3.  Give  a description,  illustrated  with  sketches,  of  one  length 
of  hydraulic  main  for  benches  of  six  retorts,  including  the  dip 
pipes,  overflow  or  overflows,  arrangements  for  cleaning  out  heavy 
tar  or  pitch,  and  the  considerations  that  determine  the  area  of  the 
surface  of  liquor  in  the  main  outside  of  the  dip  pipes. 

Ans.  The  hydraulic  main  for  a bench  of  coal  gas  retorts  should 
be  made  of  wrought  iron.  The  cross  section  shown  on  the  accom  - 
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panying  cui  is  one  of  several  that  are  in  use.  The  length  of  a sec- 
tion would  be  just  a little  shorter  than  the  distance  between  centers 
of  the  division  walls  on  each  side  of  the  bench,  and  its  width 
would  be  such  as  to  give  the  necessary  area  of  surface  of  liquor 
outside  the  dip  pipes,  the  manner  in  which  this  area  is  determined 
being  explained  later. 

Circular  holes  are  cut  at  the  proper  places  in  the  top  plate  for 
the  insertion  of  the  dip  pipes.  These  pipes  must  all  be  made  ex- 
actly the  same  length  from  bottom  of  flange  to  lower  end  of  pi]je 
so  that  these  ends  will  all  be  the  same  distance  below  the  top  plate, 
and  will  therefore  all  be  sealed  to  the  same  depth  when  the  main 
is  set  level. 

The  plate  A serves  to  seal  the  space  between  it  and  the  back 
plate  B from  the  bofiy  of  the  main  and  thus  permits  the  opening 
at  any  time  of  the  cleaning  lids,  of  which  there  are  at  least  two  to 
each  length  of  main,  for  the  drawing  out  of  heavy  tar  which  is  too 
thick  to  run  off  through  the  tar  pipe,  without  interfering  in  any 
way  with  the  process  of  gas  making.  The  same  end  may  also  be 
attained  by  making  the  body  of  the  main  U shaped  and  attaching 
to  it,  on  the  back,  cleaning  pockets,  the  openings  in  the  side  of 
the  main  being  made  with  their  top  edges  below  the  water  line  to 
seal  off  the  pockets  from  the  main  so  that  cleaning  can  be  done 
at  any  time  without  interfering  with  ^as  making.  The  side  of  the 
main  or  of  the  pocket,  as  the  case  may  be,  along  which  the  tar  is 
to  be  drawn  should  be  given  a gradual  slope  in  order  to  make  it 
easier  to  draw  out  the  heavy  tar. 

The  overflows  are  arranged  in  various  ways.  Sometimes  a single 
overflow  opening  from  the  bottom  of  the  mam  is  used  to  draw  off 
both  the  tar  and  the  ammoniacal  liquor  deposited  in  the  main;  in 
other  instances  only  the  liquor  is  drawn  off  by  an  overflow,  the  tar 
being  run  oft'  at  intervals  through  a drain  pipe,  while  still  another 
arrangement  is  to  have  two  separate  overflows;  one  for  the  liquor 
and  the  other  for  the  tar.  This  last  is  the  best  arrangement,  the 
objection  to  the  single  overflow  for  both  tar  and  liquor  being  that 
it  does  not  maintain  a uniform  seal  on  the  dip  pipes,  while  running 
off  the  tar  at  intervals  entails  a certain  amount  of  labor  that  is 
avoided  by  the  double  overflow,  so  long  as  the  tar  is  kept  thin 
enough  to  run  out  of  itself.  Such  an  arrangement  is  shown  on  the 
cut.  In  every  case  the  overflows  should  be  m.ade  adjustable  as  to 
height  so  that  the  seal  can  be  varied  to  suit  different  requirements^ 
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This  adjustability  is  usually  obtained  by  the  use  of  nipples  with 
long  threads  which  can  be  screwed  up  or  down  inside  of  a suitable 
fitting.  For  the  liquor  overflow  an  i^-inch  pipe  screwing  into  a 
bushing  set  in  one  outlet  of  a 3-inch  cross  may  be  used.  Special 
weir  valves  are  also  made  for  this  purpose.  When  the  overflow 
opens  out  of  the  main  below  the  water  level,  as  is  often  the  case, 
a connection  must  be  made  between  the  gas  space  in  the  main 
and  the  space  above  the  liquid  in  the  portion  of  the  overflow  out- 
side of  the  main,  so  that  the  pressure  on  the  surface  of  the  liquid 
in  the  main  and  that  on  the  liquid  in  the  overflow  shall  always  be 
the  same.  Otherwise  the  main  might  be  partially  emptied  of  its 
liquid  contents  if  a heavy  pressure  was  thrown  upon  it  by  the  stop- 
page of  the  exhauster  or  in  any  other  way. 

Each  section  of  the  hydraulic  main  must  also  be  provided  with 
a gas  take-off  of  suitable  size  which  connects  it  with  the  foul  main. 

The  area  of  surface  of  the  liquor  outside  the  dip  pipes  is  deter- 
mined from  the  following  considerations.  It  is  necessary  that  the 
dip  pipes  should  remain  sealed  when  the  retorts  are  open  and  the 
surface  of  the  liquor  in  the  dip  pipes  is  subjected  to  atmospheric 
pressure,  even  when  the  pressure  in  the  main  is  at  the  highest 
point  it  is  likely  to  attain  under  the  conditions  existing  in  any 
given  works.  dTe  unsealing  of  the  dip  pipes,  when  the  water  is 
at  the  proper  level,  can  only  be  brought  about  by  the  forcing  up 
into  them  of  a volume  of  water  equal  to  the  area  of  the  liquor  in 
the  main  outside  of  the  pipes  multiplied  by  the  distance  from  the 
normal  surface  of  the  liquor  to  the  lower  edges  of  the  dip  pipes, 
that  is  of  a volume  equal  to  the  surface  area  of  the  liquor  multi- 
plied by  the  normal  depth  of  seal.  If  the  depth  of  seal  is  taken 
as  i",  and  the  greatest  pressure  that  is  likely  to  be  thrown  on  the 
main  as  18",  it  will  be  necessary  to  have  the  area  in  the  main  out- 
side of  the  dip  pipes,  a little  more  than  18  times  as  large  as  the 
area  inside  of  the  pipes,  since  if  it  were  less  than  this  all  the 
liquor  outside  the  pipes  above  their  lower  edges  would  be  forced 
up  into  them  and  they  would  thus  be  unsealed,  before  the  height 
of  liquor  in  them  was  sufficient  to  balance  the  pressure  in  the 
main.  The  rule  may  be  stated  in  general  terms  as  being  that  the 
area  outside  the  dip  pipes  must  always  be  at  least  as  many  times 
greater  than  the  area  inside  the  pipes  as  the  quotient  obtained  by 
dividing  the  greatest  pressure  likely  to  exist  in  the  main  by  the 
normal  dejuh  of  seal  that  it  is  the  intention  to  carry.  When  the 
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main  is  so  designed  there  is  no  danger  of  gas  passing  back  out 
of  the  dip  pipes  as  long  as  the  water  is  kept  at  the  proper  height 
in  the  main,  (d’rustees.) 

4.  Describe  one,  or  more,  of  the  various  methods  of  construc- 
tion that  are  employed  to  reduce  to  a minimum  the  damage  re- 
sulting from  an  explosion  in  the  blast  pipe  of  a water  gas  appara- 
tus, and  explain  how  they  act. 

Ans.  One  method  for  reducing  to  a minimum  the  damage  re- 
sulting from  an  explosion  in  the  blast  pipe  of  a water  gas  appara- 
tus is  to  place  at  different  points  on  the  blast  pipes  relief  valves 
w^hich  are  loaded  so  that  while  they  remain  tightly  closed  as  long 
as  the  pressure  in  the  blast  pipe  is  at  or  below  normal  they  will  be 
raised  as  soon  as  the  pressure  exceeds  the  normal.  It  is  usual  to 
place  one  of  these  relief  valves  on  each  of  the  elbows  nearest  to 
the  valves  governing  the  admission  of  the  blast  to  the  various  parts 
of  the  apparatus.  If  an  explosive  mixture  of  air  and  gas  is  formed 
in  the  blast  pipe  during  the  run  and  exploded  when  the  blow  is 
put  on,  these  valves  are  at  once  opened  by  the  increase  in  pressure 
and  afford  a relief,  which  if  the  explosion  is  not  too  violent  will 
prevent  injury  to  the  blast  pipe  or  blowers. 

The  same  effect  may  be  secured  by  having  one  section  of  blast 
pipe  made  very  light  so  that  it  will  give  way  and  relieve  the 
pressure  before  any  damage  is  done  to  the  stronger  portions  of  the 
pipe.  Duplicates  of  this  light  section  are  kept  in  stock  and  can 
be  put  in  place  very  quickly  so  that  gas  making  can  be  resumed  in 
a short  time  after  the  explosion. 

A third  method  is  to  put  at  every  place  at  which  the  blast  pipe 
changes  its  direction  a tee  with  its  free  end  pointing  in  the  direc- 
tion that  would  be  followed  by  the  explosive  wave  travelling  back 
from  the  apparatus  towards  the  blowers.  The  end  of  each  tee  is 
flanged  and  closed  by  a blind  flange  of  tin  bolted  on  with  very 
light  bolts.  In  case  of  an  explosion  these  thin  flanges  are  blown 
off  before  the  pressure  rises  to  a point  high  enough  to  damage  the 
pipe  especially  as  they  receive  the  full  force  of  the  wave  as  it 
travels  along. 

Another  device  v^hich  prevents  the  wave  from  travelling  past  a 
definite  point  in  the  blast  pipe  is  called  an  explosion  valve.  It 
consists  of  a box  set  in  and  forming  part  of  the  blast  pipe.  This 
box  is  divided  into  two  compartments  by  a partition  at  right 
angles  to  the  axis  of  the  blast  pipe,  and  having  in  it  a number  of 
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long,  narrow  horizontal  openings,  the  spaces  between  the  openings 
being  faced  on  the  side  away  from  the  blowers.  Flaps  made 
from  leather  or  rubber  belting  backed  with  iron  to  give  them 
weight  and  stiffness,  are  fastened  by  their  upper  edges  on  the  side 
of  the  partition  towards  the  apparatus  in  the  spaces  between  the 
openings  so  that  each  flap  hangs  in  front  of  and  covers  an  opening. 

A pipe  at  least  as  large  as  the  blast  pipe  leads  from  the  top  of 
the  compartment  nearest  the  apparatus  to  a convenient  height 
above  the  ground,  and  its  open  flanged  end  is  covered  with  a 
blind  flange  made  of  tin  and  bolted  on  by  small  stove  bolts.  As 
long  as  air  is  being  driven  through  the  pipe  the  flaps  are  kept  off 
the  partition  plate  and  the  air  passes  through  freely  but  when  an 
explosion  takes  place,  beginning,  as  it  always  does,  at  the  appara- 
tus, the  wave  travelling  back  along  'the  pipe  throws  the  flaps 
against  the  partition  and  closes  off  any  communication  with  the 
part  of  the  box  on  the  blower  side.  At  the  same  time  the  tin 
flange  is  blown  off  the  top  of  the  riser  pipe  and  the  pressure  re- 
lieved. Such  a valve  furnishes  an  absolute  protection  against 
injury  to  the  blowers.  It  should  be  located,  if  possible,  just  out- 
side the  generator  house,  but  can  be  put  inside  of  this  house  if 
necessary. 

Various  devices  are  employed  to  avoid  explosions  by  preventing 
gas  from  accumulating  in  the  blast  pipe,  but  these  do  not  come 
within  the  scope  of  the  question.  (Trustees.) 

5.  An  illuminating  gas  has  the  following  composition  by  volume  : 


Carbonic  Acid 

CO, 

2.7^ 

Oxygen 

0 

0.7^' 

Heavy  Hydrocarbons  Cn  H^n 

12.8^ 

Carbonic  Oxide 

c 0 

30.7% 

Hydrogen 

H 

,32.4^ 

Marsh  Gas 

C H, 

13-9^ 

Higher  Paraffins 

Gn  ^2n  + ?. 

2.4^ 

Benzene  Vapor 

0.6^ 

Nitrogen 

N 

3-8^ 

Calculate  the  heating  power  per  cubic  foot  assuming  the  heavy 
hydrocarbons  to  be  Olefiant  Gas  (CgHJ  and  the  higher  paraffins 
to  be  Ethane  (CgHg).  Calculate  both  the  gross  and  the  net  heat- 
ing power  as  explained  in  the  answer  to  question  No.  5 of  the 
First  Series  for  1901. 


A^^s.  The  heating  power  per  cubic  foot  of  an  illuminating  gas 
can  be  calculated,  when  the  composition  by  volume  of  the  gas  is 
known,  by  multiplying  the  heating  power  per  cubic  foot  of  each 
combustible  constituent  of  the  gas  by  the  volume  of  such  con- 
stituent contained  in  a cubic  foot,  as  shown  by  the  analysis,  and 
then  adding  together  the  products  of  these  multiplications,  the 
sum  obtained  by  this  addition  being  the  required  heating  power 
per  cubic  foot  of  the  gas. 

The  combustible  constituents  of  the  gas,  the  analysis  of  which  is 
given  in  the  question,  are  the  Heavy  Hydrocarbons  which  are  to 
be  considered  as  being  Olefiant  Gas  (CgHJ,  Carbonic  Oxide  (CO),, 
Hydrogen  (H),  Marsh  Gas  (C  H4),  the  Higher  Paraffins  which  are 
to  be  considered  as  being  Ethane  (Cg  HJ,  and  the  Benzene  Vapor. 

The  heating  power  per  cubic  foot  of  these  various  gases  are  as. 
follows : 


Heavy  Hydrocarbons  (assum 

ed)  C^  H4 

Gross. 

1,621 

Net. 

1.529 

Carbonic  Oxide 

CO 

325 

325 

Hydrogen 

H 

328 

282 

Marsh  Gas 

CH4 

1,016 

908 

Higher  Paraffins  (assumed) 

C,He 

1,772 

1,608 

Benzene  Vapor 

QHe 

3.732 

3.568 

Therefore  the  gross  heating  power  of  the  gas  is  (1,621  X .128) 
+ (325  X .307)  + (328  X .324)  + (1,016  X .139)  + (C772  X .024) 
+ (3^732  X .006)  =r  207.5  + 99-S  + 106.3  + I41'2  + 42.5  -f  22.4’ 
= 619.7  heat  units,  and  the  net  heating  power  is  (1,529  x .128)- 
-f  (325  X -307)  + (282  X .324)  + (908  X -139)  + (t6o8  X -024) 
+ (3^568  X -006)  = 195.7  + 99.8  + 91.4  -p  126.2  + 38.6  -f-  21.4 
= 573.1  heat  units. 

In  round  numbers  34^  of  the  net  heating  power  of  the  gas  is. 
derived  from  the  Heavy  Hydrocarbons,  17^  from  the  Carbonic 
Oxide,  16^  from  the  Hy-drogen,  and  24^  from  the  Marsh  Gas  con- 
tained in  it.  (Trustees.) 

6.  Give  the  formula  by  which  the  volume,  measured  at  any 
pressure  and  temperature,  of  a gas  saturated  with  moisture  can  be 
corrected  to  the  standard  conditions  of  a temperature  of  60^  F., 
and  a pressure  of  30"  of  mercury,  and  explain  the  manner  in  which, 
the  formula  is  derived. 

Ans.  The  formula  by  which  the  volume,  measured  at  any  pres- 
sure and  temperature,  of  a gas  saturated  with  moisture  can  be  cor- 
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rected  to  the  standard  conditions  of  a temperature  of  60°  F.  and 

a pressure  of  30"  of  mercury  is  V = — ^ Y — in  which  V = 

^ (460  + t) 

the  corrected  volume  at  60°  and  30",  v = the  volume  observed  at 
a temperature  of  t®  and  a pressure  of  h"  of  mercury  and  a — the 
tension  of  aqueous  vapor  at  a temperature  of  t^. 

This  formula  may  be  expressed  in  words  as  follows  : The  cor- 
rected volume  of  a gas  saturated  with  water  vapor  at  the  standard 
conditions  of  60*^  F.  and  30"  barometric  pressure  is  equal  to  the 
observed  volume  multiplied  by  17.64  times  the  difference  between 
the  observed  barometric  pressure  and  the  tension  of  water  vapor 
at  the  observed  temperature,  and  divided  by  the  sum  of  460  and 
the  observed  temperature  in  Fahr.  degrees.  The  tension  of  water 
vapor  for  the  observed  temperature  must  be  found  from  the  table 
giving  the  tensions  for  the  different  temperatures. 

The  formula  is  derived  in  the  following  manner : 

Representing  the  volume  at  60®  F.  and  30"  pressure  by  V and 
that  of  the  same  mass  of  gas  at  any  other  temperature  t and  any 
other  pressure  h,  by  v,  we  can  from  the  laws  governing  the  change 
of  volume  of  gases  under  the  influence  of  changes  in  temperature 
and  pressure  derive  the  required  formula  for  dry  gases.  Since  the 
volume  varies  inversely  as  the  pressure,  the  product  obtained  by 
multiplying  the  volume  at  any  pressure  by  that  pressure  is  equal 
to  the  product  obtained  by  multiplying  the  volume  of  the  same 
mass  ol  gas  at  any  other  pressure  by  the  corresponding  pressure 
and  we  have, 

30  V = h V or  V = — — - v. 

30 


Gases  expand  or  contract  1/492  part  of  their  volume  at  32°  F.  for 
each  change  in  temperature  of  1°  F.,  hence  the  effect  of  tempera- 
ture is  shown  by  the  equation  V (460  -|-  t)  = 520  v,  since  t is  the 
number  of  degrees  above  o,  and  therefore  460  q-  t is  equal  to  492, 
the  number  of  parts  at  32°  F.,  plus  one  volume  for  each  degree 
increase  in  temperature  above  32*^  F.,  while  520  is  the  number  of 
parts  to  which  492  parts  at  32*^  will  have  expanded  when  the 
temperature  is  raised  to  60°.  From  this  we  obtain  the  equation, 

V = — 520V — Combining  these  two  equations  we  have  for  dry 
460  -F  t 

gases  V = q"  X h x 520 -g  volume  corrected  to  the 

30  (460  + 1)  ’ 
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Standard  conditions  of  6o^  F.  and  a pressure  of  30"  of  mercury  is 
equal  to  the  observed  volume  multiplied  by  the  observed  pressure 
in  inches  of  mercury  multiplied  by  520  and  divided  by  30  times 
the  sum  of  460  and  the  observed  temperature. 

The  correction  for  moisture  depends  on  the  fact  that  a gas 
saturated  with  water  vapor,  as  will  be  a gas  in  contact  with  and 
over  water,  will  under  the  same  conditions  of  temperature  and 
pressure  always  contain  the  same  quantity  of  water  vapor.  This 
vapor  exerts  a certain  pressure  which  increases  with  the  tempera- 
ture, and  is  proportional  to  the  amount  of  vapor  present  The 
pressure  so  exerted  has  been  determined  in  inches  of  mercury  for 
each  degree  of  temperature.  To  correct  for  the  presence  of 
moisture  in  a gas  saturated  with  water  vapor  it  is  necessary  to  de- 
duct the  pressure  due  to  the  tension  of  this  vapor  from  the  observed 
barometric  pressure,  since  this  barometric  pressure  is  resisted  partly 
by  the  pressure  of  the  water  vapor  and  partly  by  that  of  the  gas^ 
and  therefore  the  pressure  exerted  on  the  gas  will  be  really  only 
the  difference  between  the  barometric  pressure  and  the  pressure 
due  to  the  tension  of  the  water  vapor.  Calling  this  tension  of 
water  vapor  a,  and  taking  its  value  at  the  temperature  of  60^  (-518) 
to  deduct  from  the  standard  barometric  pressure  of  30"  we  have 
for  the  formula  for  reducing  the  volume  of  gas  saturated  with  water 
vapor  observed  at  any  temperature  and  pressure  to  that  of  gas 
saturated  with  water  vapor  at  60^  and  30'', 

Y ^ (h-a)  X 520  X V _ (h-a)  x 5^0  X v 

(30  — -5^8)  X (460  H-  t)  29.482  (460  -F  t) 

or  dividing  both  enumerator  and  denominator  of  the  fraction  by 
29.482 

V - 17-^4  (h-a)  V 

460  4-  t (Trustees.) 

7.  What  are  the  different  methods  employed  to  determine  the 
quantity  of  ammonia  contained  in  ammoniacal  liquor  and  conse- 
quently the  value  of  the  liquor,  and  which  gives  the  most  accurate 
results  ? 

Ans.  The  most  common  and  at  the  same  time  the  least  accurate 
method  of  determining  the  quantity  of  ammonia  contained  in  any 
given  sample  of  ammoniacal  liquor,  is  to  ascertain  the  specific 
gravity  of  the  liquor  by  means  of  Twaddel’s  hydrometer  and  then 
calculate  the  content  of  ammonia  on  the  assumption  that  each 
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degree  Tvvacldel  is  equivalent  to  a strength  of  two  ounces.  This 
method  is  only  appproximately  correct  at  best,  and  is  far  from 
accurate  if  the  liquor  contains  any  uncombined  ammonia,  since 
the  greater  the  amount  of  such  ammonia  contained  in  the  liquor 
the  lower  will  be  its  specific  gravity,  and  consequently  the  lower 
its  value  as  indicated  by  the  hydrometer. 

A second  method  which  is  also  more  or  less  inaccurate,  accord- 
ing to  the  composition  of  the  liquor,  is  to  add  sulphuric  acid  to  a 
measured  quantity  of  the  liquor  until  the  ammonia  is  just  neutral- 
ized, the  strength  of  the  acid  and  the  quantity  of  liquor  being  so 
chosen  that  the  results  are  the  same  as  if  pure  acid  and  a gallon  of 
liquor  had  been  taken  and  the  quantity  of  acid  used  being  accu- 
rately measured  the  amount  of  ammonia  neutralized  is  calculated 
from  this  quantity.  The  source  of  error  in  this  method  is  found  in 
the  fact  that  the  “ fixed  ” ammonia  salts  dissolved  in  the  liquor  are 
not  affected  by  the  sulphuric  acid,  therefore  no  acid  is  used  in 
neutralizing  the  ammonia  contained  in  these  salts,  and  this  am- 
monia is  not  included  in  the  amount  credited  to  the  liquor.  In 
fact,  according  to  Mr.  H.  L.  Greville,  in  a series  of  tests  made  by 
him,  an  average  of  22.5^  of  the  ammonia  present  in  the  liquors 
was  not  indicated  by  this  method  of  testing. 

The  most  accurate  method  of  determining  the  true  value  of  am- 
moniacal  liquor  is  that  which  is  known  as  the  Wills  or  distillation 
test.  In  this  a measured  quantity  of  the  liquor  is  mixed  with  a 
“Caustic  alkali,  usually  soda,  and  then  exposed  to  a strong  heat  for 
one  or  two  hours.  The  soda  combines  with  the  acids  of  the  am- 
monia salts  in  the  liquor,  setting  free  all  the  ammonia  contained 
in  the  liquor.  This  ammonia  passes  off  in  the  gaseous  state  and 
is  absorbed  in  a solution  of  Sulphuric  Acid,  the  amount  of  acid 
neutralized  being  accurately  determined.  As  in  the  saturation 
test  the  quantity  of  liquor  and  the  strength  of  the  acid  used  in  the 
test  are  so  chosen  that  the  results  can  be  read  off  in  terms  of 
ounces  of  ammonia  per  gallon  of  liquor.  This  test  gives  an  exact 
determination  of  the  amount  of  ammonia  contained  in  a liquor, 
and  is  the  one  which  should  be  employed  in  all  cases  in  which  it 
is  necessary  to  determine  the  value  of  a liquor  as  between  buyer 
and  seller.  (Trustees.) 

8.  In  making  meter  connections  the  swivel  of  the  meter  union 
is  by  some  inserted  in  the  end  of  the  lead  pipe,  the  axes  of  the 
pipe  and  swivel  coinciding,  while  by  others  it  is  inserted  in  an 


opening  made  in  the  side  of  the  pipe  with  its  axis  at  right-angles 
to  that  of  the  pipe.  State,  with  the  reasons  for  your  answer,  which 
method  you  consider  best. 

Afis.  It  is  better  to  insert  the  swivel  in  the  end  of  the  lead  pipe 
making  what  may  be  called  a straight  connection,  rather  than  to 
insert  it  in  an  opening  cut  in  the  side  of  the  pipe  making  a “ shoe 
connection,”  as  it  is  sometimes  called. 

The  straight  connection  is  much  stronger  than  the  “shoe  con- 
nection.” This  follows  from  their  respective  methods  of  construc- 
tion. The  swivel  when  inserted  in  the  end  is  fastened  to  the  pipe 
and  held  by  it  along  a much  greater  length  than  when  it  is  inserted 
through  the  side,  consequently  it  is  held  more  firmly  and  is  able  to 
stand  a greater  strain  without  breaking  the  joint  and  causing  a 
leak. 

d'he  swivel  being  simply  a continuation  of  the  pipe  the  straight 
connection  afibrds  a freer  passage  for  the  gas.  Unless  the  “ shoe 
connection  ” is  very  carefully  made  the  swivel  is  apt  to  be  pushed 
so  far  into  the  pipe  that  it  seriously  obstructs  the  passage  of  the 
gas  even  when  it  is  not  intentionally  pushed  far  in  to  secure  greater 
strength.  If  the  hole  in  the  pipe  is  not  cut  to  the  proper  size  and 
shape  there  is  also  danger  of  solder  running  down  into  the  pipe 
and  partially  blocking  it.  The  tight  fit  between  the  pipe  and  the 
swivel  in  the  straight  connection  prevents  any  such  running  down 
of  solder  into  the  pipe.  Any  obstruction,  whether  caused  by  the 
swivel  or  by  solder,  has  a tendency  to  give  rise  to  a deposit  of 
naphthalene  in  the  connection.  Even  if  perfectly  made  the  shoe 
connection  causes  the  gas  to  change  the  direction  of  its  travel 
very  abruptly,  and  thus  throws  more  pressure  than  the  straight 
connection,  in  which  the  change  in  direction  is  nevermore  sudden 
than  that  caused  by  the  use  of  an  ell. 

'I'he  straight  connection  requires  the  use  of  less  labor  and  ma- 
terial in  the  making  than  does  the  shoe  connection,  since  it  is  not 
only  easier  to  expand  the  end  of  the  pipe  for  the  insertion  of  the 
swivel  than  it  is  to  cut  a hole  out  of  its  side,  but  in  the  shoe  con- 
nection the  end  of  the  pipe  must  also  be  closed  up  and  soldered 
together  to  ensure  its  tightness. 

One  claim  that  is  made  for  the  shoe  connection  is  that  it  is  very 
convenient  when  meters  have  to  be  set  close  to  the  ceiling,  but 
even  in  such  cases  it  is  possible  to  make  the  connection  in  other 
ways  that  are  stronger  and  more  workmanlike,  and  there  is  there- 


fore  no  real  reason  in  favor  of  this  form  of  connection.  (Trustees.) 

9 What  are  the  different  standard  sizes  of  consumers’  meters, 
and  how  many  burners,  each  consuming  6 cubic  feet  per  hour,  will 
each  size  of  meter  supply? 

A^is.  The  standard  sizes  of  consumers’  meters  and  the  number 
of  6 ft.  burners  each  will  supply  are  as  follows: 


3 Light 

10  Burners 

60  Lights 

70 

Burners 

5 “ 

80  “ 

«5 

U 

lO  “ 

20  “ 

TOO  “ 

100 

ic 

20  “ 

30  “ 

150  “ 

^5^ 

a 

30  “ 

45 

200  “ 

200 

a 

45  “ 

60  “ 

250 

250 

a 

300  Tights. 

300  Burners. 

It  is  sometimes  assumed  that  it  is  safe  to  connect  a greater  num- 
ber of  burners  to  a meter  than  it  is  actually  capable  of  supplying 
because  the  probabilities  are  that  the  burners  will  never  all  be 
lighted  at  the  same  time,  but  it  is  not  wise  to  take  too  much  risk 
along  this  line.  (Trustees.) 

lo.  Describe  an  Argand  gas  burner  and  state  how  it  compares 
in  efficiency  from  a light  giving  standpoint  with  flat  flame  burners, 

A/is.  The  Argand  burner  is  a luminous  flame  burner  in  which 
the  gas  is  burned  in  an  annular  flame  with  separate  air  supplies  for 
the  interior  and  the  exterior  surfaces  of  the  flame.  The  flame  is  sur- 
rounded by  a glass  chimney.  The  burner  tip  is  in  the  form  of  a 
hollow  cylindrical  annulus  with  a round  top  which  is  perforated 
with  a number  of  smallcircular  holes  spaced  so  closely  together  that 
the  jets  of  gas  issuing  from  them  coalesce  into  a solid  ring  of  flame. 
In  the  best  form  of  Argands  this  tip  is  formed  of  steatite,  or  some 
similar  substance,  which  has  the  advantages  over  mietal  of  being  a 
non-conductor  of  heat  and  of  not  being  subject  to  corrosion,  and 
therefore  allows  the  attainment  of  a higher  flame  temperature  and 
of  a longer  life  for  the  burner  than  is  possible  with  a metal  tip.  In 
the  centre  of  the  interior  air  opening  is  placed  a narrow  metal 
spike,  like  a piece  of  very  thick  wire,  the  object  of  which  is  to 
steady  the  interior  air  current  and  give  it  a direction  of  travel  par- 
allel to  that  of  the  gas.  The  external  air  supply  is  divided  into 
two  parts  by  the  use  of  a frustrum  of  a hollow  cone  made  of  metal 
which  surrounds  the  tip  for  its  full  height.  The  largest  portion  of 
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the  air  supply  for  the  exterior  surface  of  the  flame  comes  into  the 
chimney  on  the  inside  of  this  cone  and  is  directed  by  it  upon  the 
base  of  the  flame,  but  as  the  bottom  of  the  cone  does  not  reach 
quite  to  the  base  of  the  chimney  another  portion  of  this  air  supply 
enters  between  the  cone  and  the  chimney  and  ascends  next  the 
chimney  to  suj)ply  the  upper  part  of  the  flame.  The  gas  is  sup- 
plied to  the  gas  chamber  in  the  tip  by  three  small  supply  pipes 
spaced  at  equal  distances  around  the  circle,  the  combined  area  of 
the  openings  in  these  pipes  being  less  than  that  of  the  opening  in 
the  fixture  on  which  the  burner  is  screwed.  The  number  of  holes 
in  the  tip  may  be  varied,  so  long  as  their  size  is  kept  such  as  is  suit 
able  to  the  quality  of  the  gas  to  be  consumed,  and  their  combined 
area  is  larger  than  that  of  the  openings  in  the  pipes  through  which' 
the  gas  reaches  the  tip. 

The  draft  of  the  chimney  used  with  an  Argand  burner  furnishes 
a motive  force  by  which  the  air  required  for  combustion  is  drawn 
into  the  flame  and  the  gas  is  not  required  to  exert  any  injector 
action  to  accomplish  this  object,  nor  is  it  necessary  to  have  any 
great  velocity  of  exit  from  the  burner  orifice  to  give  the  proper 
shape  to  the  flame.  It  is  therefore  possible  to  have  the  gas  flow 
from  the  holes  in  an  Argand  burner  at  practically  no  pressure,  and 
since  the  air  supply  can  be  very  closely  regulated  by  varying  the 
height  and  size  of  the  chimney  used,  it  is  possible  to  secure  very 
good  conditions  for  luminous  combustion  in  an  Argand  burner, 
and  consequently  these  burners  give  much  better  illuminating 
power  results  from 'the  grades  of  gas  for  which  they  are  designed 
than  do  the  flat  flame  burners.  They  are  made  principally  for  use 
with  gas  with  an  illuminating  value  of  under  20  candles,  and  when  the 
gas  has  a candle  power  greater  than  this  the  Argands  in  common 
use  are  not  fitted  for  its  consumption  and  do  not  give  any  better 
results  than,  or  even  as  good  results  as  good  flat  flame  burners, 
although  if  Argand  burners  were  made  especially  for  such  gas  there 
is  no  reason  why  the  results  should  not  relatively  be  as  good  as  those 
obtained  with  the  gas  of  lower  grade.  (Trustees.) 

II.  What  are  the  relative  carrying  capacities  for  gas  of  a 3" 
main,  a 4"  main,  and  a 6"  main,  the  conditions  as  to  length  of 
main,  pressure  lost  by  friction,  and  specific  gravity  of  the  gas  be- 
ing the  same  in  each  case? 

Ans.  The  formula  by  which  the  amount  of  gas  flowing  through 
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pipes  under  different  conditions  can  be  calculated  is  Q =1350 

\j  ^ P in  which  Q is  the  number  of  cubic  feet  of  gas  deliv- 
sl 

ered  per  hour,  d is  the  diameter  of  the  pipe  in  inches,  p is  the  pres- 
sure required  for  overcoming  the  friction  in  the  pipe,  s is  the  spe- 
cific gravity  of  the  gas,  and  1 is  the  length  of  the  pipe  in  yards. 
From  this  formula  it  will  be  seen  that  the  amount  of  gas  delivered 
will,  everything  else  remaining  the  same,  vary  as  the  square  root 
of  the  fifth  power  of  the  diameter  of  the  pipe  in  inches.  The  fifth 
power  of  3 is  243,  and  the  square  root  of  this  is  15.59, 
power  of  4 is  1,024,  the  square  root  of  this  is  32,  the  fifth 
power  of  6 is  7,776,  and  the  square  root  of  this  is  88.18.  There- 
fore the  carrying  capacities  of  3",  4"  and  6"  pipes  are  to  each 
other,  all  other  conditions  being  the  same,  as  15.58  to  32.00  to 
88.18,  or  as  I to  2.05  to  5.66.  That  is  a 4''  pipe  will  carry  2 05 
times  as  much  gas  as  a 3"  and  a 6"  will  carry  5.66  times  as  much 
as  a 3",  and  2.76  times  as  much  as  a 4".  The  same  relation  holds 
for  pipes  of  any  diameters  that  bear  the  relation  of  3,  4 and  6 to 
each  other.  Thus  an  S"  pipe  will  carry  2.05  times  as  much  as  a 6", 
and  a 12'''  5.66  times  as  much  as  a 6"  and  2.76  times  as  much  as 
an  8".  (Trustees.) 

12.  What  are  the  characteristics  of  a good  building  brick,  and 
how  can  a brick  be  tested  to  determine  whether  or  not  it  possesses 
these  characteristics? 

Ahs.  Baker’s  Treatise  on  Masonry  Construction,  page  37,  con- 
tains the  following  paiagraph:  “ Requisites  for  Good  Brick,  i.  A 
good  brick  should  have  plane  faces,  parallel  sides,  and  sharp  edges 
and  angles.  2.  It  should  be  of  fine, compact  uniform  texture;  should 
be  quite  hard,  and  should  give  a clear  ringing  sound  when  struck 
a sharp  blow.  3.  It  should  not  absorb  more  than  one-tenth  of  its 
weight  of  water.  4.  Its  specific  gravity  should  be  two  or  more. 
5.  The  crushing  strength  of  half  brick,  when  ground  flat  and 
pressed  between  thick  metal  plates,  should  be  at  least  7,000  pounds 
per  square  inch.” 

Regularity  of  shape  can  be  determined  by  inspection  of  the  brick, 
as  can  also,  to  a certain  extent,  compactness  and  uniformity  of 
texture.  The  absorptive  power,  which  affects  the  durability  of  the 
brick,  especially  as  regards  its  resistance  to  frost,  can  be  deter- 
mined by  weighing  the  brick  after  it  has  been  kept  exposed  in  a 
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room  under  ordinary  atmospheric  conditions  for  a week,  and  then 
again  after  it  has  been  immersed  in  water  for  from  40  to  48  hours 
and  allowed  to  dry  until  all  the  water  on  the  surface  has  evapor- 
ated, the  difference  between  the  second  weight  and  the  first  one 
being  the  weight  of  water  absorbed.  The  smaller  the  amount  of 
water  so  absorbed  the  greater  will  be  the  durability  of  the  brick. 

In  determining  the  crushing  strength  of  the  brick  different 
methods  are  followed.  Sometimes  half  brick  are  tested  and  some- 
times whole  ones.  In  some  cases  the  surfaces  to  be  subjected  to 
the  pressure  are  ground  accurately  to  planes  parallel  to  each  other, 
while  in  other  cases  the  surfaces  are  leveled  up  by  putting  on  a 
thin  coat  of  plaster  of  paris,  and  in  still  others  the  bricks  are  put 
into  a testing  machine  in  the  rough  state.  The  best  practice  is’ 
to  either  grind  the  faces  or  level  them  up  by  the  use  of  plaster  of 
paris,  so  that  the  pressure  is  applied  equally  all  over  the  surface. 
Tnese  crushing  tests  are  usually  made  in  a hydraulic  press  pro- 
vided with  cast  iron  pressing  surfaces  which  are  self  adjusting. 

The  test  for  transverse  strength  is  about  the  most  valuable 
that  can  be  given  to  brick  to  determine  its  practical  value. 
It  is  made  by  supporting  the  brick  on  two  supports  with  thin 
edges  placed  the  required  distance  apart  and  then  loading  it  in 
the  centre  with  a load  which  is  applied  by  a beam  with  a thin  edge 
bearing  on  the  brick,  the  load  required  to  brea^c:  the  brick  being 
carefully  determined.  The  modulus  of  rupture  as  determined  by 
this  test  should  be  at  least  1,000  pounds  per  square  inch,  (trus- 
tees ) 

Answers  to  Second  Series  of  Questions,  1901 — Fourth  Sec- 
tion— Practical  Class — American  Gas  Light 
Association. 

Answers  to  questions  Nos.  10  and  n have  been  published  in 
previous  volumes  of  the  Proceedings,  and  can  be  found  there  as 
follows: 

No.  10,  Vol.  XVII,  Page  98.  (First  half  of  answer  to  question 
No.  10  of  the  Second  Series  for  1900,  Third  Section.) 

No.  II,  Vol.  17  XVII,  Page  101. 

The  answers  to  the  other  questions  are  as  follows: 

y.  Give  the  meaning  of  the  terms  ‘Gun  of  mine,”  “ ^ inch  ” 
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and  “ 1)4  inch”  as  applied  to  bituminous  coal,  and  state,  with 
your  reasons  for  the  statement,  which  class  of  coal  gives  the  best 
carbonizing  results. 

A/is.  “ Run  of  mine  ” coal  is  coal  which  is  shipped  from  the 
mine  in  the  condition  in  which  it  is  mined  and  loaded  into  the 
mine  cars,  being  run  from  these  cars  directly  into  the  railroad  cars, 
or  the  boats,  as  the  case  may  be,  without  being  screened.  It  con- 
sists therefore  of  a mixture  of  lumps  of  all  sizes  with  slack  or  dust. 

“ i^ch  ” coal  is  coal  that  has  been  passed  over  a i^^ch 
screen  before  being  loaded  into  the  railroad  car,  or  the  boat,  and 
has  therefore  been  freed  from  the  slack  and  dust  as  well  as  from 
the  smaller  pieces  of  coal  that  pass  through  the  screen. 

“ 1 34  inch  ” coal  is  coal  that  has  been  passed  over  a i)4  inch, 
screen  and  is  therefore  still  more  free  from  small  pieces  than  is 
inch  coal. 

The  screens  used  at  the  tipples  of  the  coal  mines  are,  as  a rule, 
not  made  with  meshes,  but  are  formed  by  parallel  bars  of  iron 
running  the  long  way  of  the  screen.  In  a inch  screen  the  bars 
have  a clear  space  wide  between  them,  and  in  a inch 
screen  the  clear  space  is  lYn"  wide.  The  openings  in  the 
screens  are  long  narrow  slits,  through  which  will  pass  not  only 
the  small  cubes  but  also  long  pieces  of  small  cross-section. 

The  screened  coal  gives  better  carbonizing  results  than  the“  run 
of  mine,”  since  the  latter  is  not  only  harder  to  burn  off,  owing  to 
the  dust  contained  in  it,  which  forms  in  the  retort  a compact  mass 
through  which  the  heat  can  only  penetrate  slowly  and  with  diffi- 
culty, but  also  contains  more  dirt  and  slate  and  a larger  percentage 
of  sulphur  and  will  not  yield  as  much  gas  per  pound,  or  as  clean 
gas,  even  when  carefully  and  thoroughly  carbonized.  The  major- 
ity of  companies  manufacturing  coal  gas  buy  i^^^h  coal,  it  be- 
ing thought  that  as  long  as  the  slack  is  screened  out  there  is  no 
practical  difference  in  value  between  the  small  lumps  and  the 
larger  ones.  However,  at  least  one  large  company  uses  i )4  hich 
coal,  and  the  engineer  of  this  company  considers  that  theresults  ob- 
tained from  it  are  enough  better  than  those  obtained  from  i^^h 
coal  to  more  than  compensate  for  the  higher  price  charged  for  it, 
(Trustees.) 

2.  Name  the  principal  shapes  of  cross-section  that  have  been 
adopted  for  clay  gas  retorts  and  give  a sketch  of  the  cross-section 
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which  you  think  the  best.  Show  on  the  sketch  the  principal  di- 
mensions of  the  cross-section  and  the  thickness  of  the  retort  walls. 
Give  the  reasons  for  your  choice. 

Accordingf  to  King’s  Treatise,  clay  gas  retorts  have  been 
made  with  the  following  cross-sections:  Square,  square  with 
rounded  comers,  round,  oval,  and  Q shaped.  The  last  three 
shapes  have  been  the  most  used,  and  in  recent  years  'round  re- 
torts have  almost  entirely  disappeared,  leaving  only  the  oval  and 
£2)  shapes  in  general  use. 


Cross  SechLon  RetorT. 

There  is  little  to  choose  between  these  two  shapes.  In  both 
the  coal  can  be  placed  in  the  retort  in  a comparatively  thin  layer 
of  uniform  depth  over  its  entire  width,  permitting  of  uniform 
carbonization.  The  oval  retort  is  a little  stronger  sideways  than  the 
Q j but  in  a well  built  setting  there  should  not  be  any  great 
side-strain  on  the  retorts,  and  as  the  retort  can  be  made 
with  a semicircular  top,  it  is  better  able  to  resist  the  vertical 
strains  to  which  retorts  are  most  liable  to  be  subjected  than  is  the 
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oval,  with  its  flatter  top.  It  is  easier  to  draw  the  coke  from  an 
oval  retort  than  it  is  from  a Q shaped  one  with  sharp  corners, 
but  this  difference  disappears  when  the  O is  made  with  rounded- 
corners,  and  this  shape,  in  the  form  shown  on  the  accompanying 
cut,  is  probably  employed  in  this  country  to  a greater  extent  than 
the  oval. 

The  walls  of  the  retort  are  usually  made  3 inches  thick  with  an 
increase  to  4 inches  or  4;^  inches  for  about  9 inches  to  12  inches 
at  the  front  end,  for  the  purpose  of  giving  the  strength  needed  for 
carrying  the  weight  of  the  mouthpiece.  In  one  large  coal  gas 
works  in  this  country  the  retorts  are  made  with  walls  only  in- 
ches thick. 

The  dimensions  of  the  cross-section  sliouid  be  governed  by  the 
amount  of  coal  that  is  to  be  charged,  and  this  depends  on  the 
heat  that  can  be  secured  in  the  setting.  It  is  bad  practice  to  use 
in  a setting  that  will  not  carbonize  over  250  lbs.  of  coal  per  charge 
the  same  size  retort  that  is  u-ed  in  a setting  that  will  burn  off  350 
lbs.  of  coal  per  charge  lasting  an  equal  length  of  tim.e  In  recu- 
perative benches  in  which  heavy  changes  can  be  used  the  cross- 
section  is  usually  taken  as  either  15"  x 26"  or  16"  x 26''.  ('I’rustees  )' 

3.  Describe,  somewhat  in  detail,  the  starting  of  a fire  in,  and 
the  heating  up  to  a working  heat  of  a carburetted  water-gas  ap- 
paratus of  the  generator-superheater  type;  and  the  putting  on, 
making  and  taking  off  of  the  first  run. 

It  is  assumed  that  the  apparatus  has  previously  been  in 
use  and  therefore  does  not  require  to  be  dried  out,  and  also  that 
during  the  time  it  has  been  out  of  use  all  necessary  repairs  have 
been  made,  so  that  all  of  the  valves  and  piping  are  in  good  condition. 
Just  before  making  the  fire  the  pressure  gauges  and  seals  should  be 
filled  with  water,  and  water  should  be  started  running  through  the 
water  cooled  valve,  if  the  apparatus  is  fitted  for  the  reversal  of 
steam.  If  the  condenser  is  already  full  of  water,  no  water  need  be 
turned  on  it,  nor  need  any  be  turned  on  the  scrubber  until  tlie  set 
has  been  heated  up  and  is  ready  to  make  gas.  The  superheater 
stack  valve  should  be  open,  and  the  upper  valve  of  the  steam  re- 
versal attachment  should  also  be  open. 

A layer  of  coarse  ashes  or  clinkers  from  6"  to  12^'  deep  should 
be  S[)read  over  the  grate  bars  to  protect  them  from  the  over  heat- 
ing and  warping  that  would  take  place  during  the  long  blow  if  the 


fire  were  built  directly  upon  them.  (If  this  is  properly  and  care- 
fully done  there  will  be  no  danger  of  the  bars  becoming  overheated, 
but  in  any  case  the  bottom  door  of  the  generator  should  be  opened 
after  the  blast  has  been  on  for  say  fifteen  to  twenty  minutes,  and 
if  the  fire  is  found  to  be  too  hot  on  the  bars  a little  steam  should 
be  turned  on  with  the  blast  to  cool  the  lower  part  of  the  fire,  and 
so  protect  the  bars  from  injury.)  The  stoppers  should  be 
placed  in  the  stoke  holes  and  the  stoke  hole  doors  closed,  the  ash- 
pit doors  being  left  open.  If  the  water-gas  apparatus  is  used  in 
combination  with  a coal  gas  plant  the  fire  can  be  started  by  put- 
ting into  the  generator,  on  top  of  the  layer  of  clinkers,  seveial  1 ar- 
rows of  hot  coke,  followed  by  a quantity  of  cold  coke,  or  coal,  suf- 
ficient to  fill  the  generator  half  full.  If  no  hot  coke  is  available 
the  fire  must  be  started  with  wood,  enough  being  used  to  ensure 
the  ignition  of  the  coal  or  coke,  which  may  either  be  put  on  before 
the  wood  is  lighted  or  else  put  on  after  the  wood  fire  has  gotten 
well  under  way.  If  the  first  method  is  employed  the  coal  is  put  on 
the  wood  to  a depth  of  one  to  two  feet,  and  the  wood  is  ignited 
from  below,  the  charging  lid  of  the  generator  being  left  open  un- 
til the  wood  is  burning  freely,  when  it  is  closed,  and  the  products 
of  combustion  are  drawn  through  the  carburetter  and  superheater. 
In  this  case  old  oil-soaked  waste  can  be  used  as  a kindling  under- 
neath the  wood  If  the  coal  is  put  on  after  the  wood  has  been 
lighted  no  kindling  is  needed,  since  the  fire  can  be  sta'ted  by 
throwing  a couple  of  shovelsful  of  hot  coal,  taken  from  the  boder 
fire,  on  top  of  the  wood.  When  the  wood  is  burning  briskly  the 
coal  can  be  charged  to  the  proper  depth  and  the  charging  lid 
closed. 

In  either  case,  when  the  wood  has  burnt  out,  leaving  the  coal 
well  ignited,  the  generator  lid  should  be  opened,  a torch  being 
used  as  in  regular  running  to  avoid  an  explosion,  the  generator  half 
filled  with  coal,  the  lid  closed  and  screwed  down,  the  ashpit  doors 
closed  and  sealed  up,  and  the  generator  blast  valve  opened,  the 
blower  having  been  previously  started.  After  blasting  for  a sufficient 
length  of  time  (say  20  to  30  minutes)  to  have  the  coal  and  up- 
per part  of  the  generator  well  heated  and  have  the  blast  gas  pass- 
ing into  the  carburetter  hot,  the  carburetter  blast  valve  can  be 
opened  slightly,  using  an  iron  rod  with  its  end  heated  to  a bright 
red  and  put  through  the  sight  hole  to  ignite  the  gas  as  it  meets  the 
air.  If  the  gas  is  hot  enough,  it  will,  when  once  ignited,  con- 
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tinue  to  burn  after  the  rod  is  withdrawn,  and  a blue  flame  will  be 
visible  through  the  sight  hole,  but  if  the  gas  is  too  cold  the  flame 
will  go  out  when  the  rod  is  removed,  and  the  blast  must  be  shut 
off,  to  be  turned  on  again  later  and  a second  attempt  at  ignition 
made. 

When  the  carburetter  shows  a fair  heat,  as  it  will  in  about  thirty 
minutes  after  the  blast  has  been  turned  on  to  it,  the  superheater  blast 
can  be  turned  on,  the  ignition  of  the  gas  being  effected  by  a rod 
heated  at  the  end  and  inserted  through  the  lower  sight  hole,  the 
presence  or  absence  of  a blue  flame  after  the  rod  is  withdrawn 
indicating,  as  in  the  case  of  the  carburetter,  whether  the  blast  can 
be  left  on  or  must  be  turned  off  until  a higher  temperature  is 
reached. 

The  superheater  having  been  successfully  lighted,  the  blasting  is 
continued  until  the  carburetter  and  superheater  are  heated  up  to 
nearly  the  right  temperature  for  gas  making,  the  blast  being  so  ad- 
justed that  all  the  combustible  portion  of  the  blast  gas  is  consumed 
v.dthout  having  any  excess  of  air  on  the  superheater,  and  the  gen- 
erator being  coaled  when  necessary.  The  total  time  required  to 
bring  the  apparatus  to  this  point  after  the  blast  is  first  turned  on 
will  be  from  to  2 hours.  When  it  is  reached  tlie  blast  should 
be  shut  oft',  the  generator  filled  with  coal  and  the  blasting  resumed 
for  from  five  to  ten  minutes  more,  to  get  the  heats  to  the  gas  mak- 
ing noint. 

When  this  is  reached  the  blast  valves  are  shut,  beginning  at  the 
superheater  and  finishing  at  the  generator,  the  steam  is  turned  on, 
the  stack  valve  closed,  and  finally,  the  oil  pump  started  and  the 
oil  admitted  to  the  carburetter.  Before  turning  on  the  oil  for  this 
first  run  the  pressure  gauges  should  be  looked  at  to  see  if  the  proper 
pressure  is  shown,  and  so  make  certain  that  everything  is  tight  and 
that  there  are  no  large  leaks  that  need  to  be  stopped  before  gas 
making  can  be  carried  on.  During  the  run  the  rate  at  which  the 
oil  is  being  fed  into  the  apparatus  must  be  watched  and  so  regu- 
lated that  the  desired  quantity  is  used.  One  minute  before  the 
end  of  the  run  the  oil  should  be  shut  off  in  order  to  avoid  loss  of 
oil  gas  when  the  run  is  taken  oft'.  At  the  end  of  the  time  allowed 
for  the  run  the  steam  is  shut  off,  the  stac'k  valve  opened,  the  blast 
turned  on  the  generator,  carburetter  and  superheater,  in  the  order 
named,  and  the  apparatus  heated  up  for  another  run.  (Trustees.) 

4.  The  w^eight  of  a cubic  foot  of  dry  air  at  60'^  F.  and  30"  baro- 
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metric  pressure  is  .076357  lb.  The  specific  gravity  of  each  of  the 
gases  named  belovv  is  set  opposite  its  name.  Calculate  the  weight 
of  a cubic  foot  of  each  gas  at  60®  F.  and  30"  pressure. 


Methane 

CH, 

0.55408 

Ethylene  or  Olefiant  Gas 

C.H, 

0.96964 

Ethane 

C.H, 

1,0389 

Garbonic  Oxide 

CO 

0,96964 

Carbonic  Acid 

CO, 

1-5237 

Oxygen 

0 

I 10816 

Nitrogen 

N 

0 96964 

Hydrogen 

H 

0.06926 

A/ts.  Since  the  specific  gravity  of  a gas  is  the  ratio  between  - 
the  weight  of  any  given  volume  of  the  gas  and  that  of  the  same 
Volume  of  air  measured  at  the  same  temperature  and  pressure,  or 
in  other  words,  is  the  quotient  obtained  by  dividing  the  weight  of 
a given  volume  of  the  gas  by  the  weight  of  an  equal  volume  of 
air,  the  weight  ofa  cubic  foot  of  any  gas  can  be  found,  the  specific 
gravity  of  the  gas  and  the  weight  of  a cubic  foot  of  air  being  known, 
by  multiplying  the  weight  of  this  volume  of  air  by  the  specific 
gravity  of  the  gas. 

Thus  the  weight  of  a cubic  foot  of  Marsh  Gas,  CH^,  is  found 
by  multiplying  0.076357  (the  weight  of  a cubic  foot  of  air)  by 
0.55408  (the  specific  gravity  of  marsh  gas),  and  is  equal  to 
0.042308  lb.  All  the  weights  given  below  are  obtained  in  a simi- 
lar manner. 


Methane  or  Marsh  Gas 

CH, 

0.042308  lb. 

Ethylene  or  Olefiant  Gas 

C,H, 

0.074039  “ 

Ethane 

C,H, 

0.079327  “ 

Carbonic  Oxide 

CO 

0.074039 

Carbonic  Acid 

CO, 

0.11634  “ 

Oxygen 

0 

0.084616  “ 

Nitrogen 

N 

0.074039  “ 

Hydrogen 

H 

0.005288  “ 

(Trustees.) 

5.  A stand  pipe  100  feet  high  is  filled  with  a gas  which  is 
lighter  than  air.  The  pipe  is  rigidly  and  hermetically  sealed  so 
that  there  is  no  communication  between  the  air  outside  and  the 
gas  inside.  Will  the  absolute  pressure  of  the  gas  be  the  same  at 


the  top  and  at  the  bottom  of  the  pipe?  If  the  pressure  is  not  the 
same,  at  which  point  will  it  be  greater?  Give  the  reasons  for  your 
answer. 

Ans.  The  only  forces  affecting  the  pressure  in  a pipe  filled  with 
gas  and  hermetically  sealed,  are  the  attraction  of  gravity  and  the 
pressure  of  the  gas  itself;  that  is,  the  force  with  which  it  presses 
against  the  sides  of  the  pipe.  According  to  the  molecular  theory 
of  the  composition  of  matter,  this  pressure  which  is  exerted  against 
the  sides  of  the  containing  vessel  by  a gas  is  due  to  the  incessant 
striking  against  these  sides  of  molecules,  each  of  which  is  trying 
to  get  as  far  away  as  possible  from  the  others.  In  the  absence  of 
any  disturbing  force  this  pressure  is  exerted  equally  in  all  direc- 
tions, since  all  the  molecules  move  with  the  same  velocity  and 
have  the  same  weight,  amd  consequently  possess  the  same  energy, 
and  as  many  travel  up  as  travel  down  or  sideways ; and  if  the  gas 
was  imponderable,  that  is,  had  absolutely  no  weight,  the  pressure 
would  be  the  same  at  all  points  in  the  height  of  the  pipe.  But 
each  molecule  has  some  weight  and  therefore  tends,  under  the  in- 
fluence of  the  attraction  of  gravity,  to  move  downward.  This 
tendency  to  move  downward  decreases  the  velocity  of  the  mole- 
cules moving  upward,  while  it  increases  that  of  those  moving 
downward,  and  since  the  force  with  which  the  molecules  strike 
against  the  sides  of  the  pipe  or  against  each  other  depends  upon 
the  velocity  with  which  they  move,  the  molecules  moving  upward 
do  not  strike  as  hard,  and  therefore  do  not  exert  as  much  force  or 
pressure  as  those  moving  downward.  The  difference  thus  jjro- 
duced  between  the  upward  and  the  downward  pressure  is  in  every 
case  equal  to  the  weight  of  the  molecules.  As,  owing  to  its  weighty 
each  molecule  from  the  top  down  transmits  a greater  downward 
pressure  than  it  receives  from  the  molecules  above  it,  the  effect  is 
cumulative,  and  the  total  pressure  at  the  bottom  of  the  pipe  will 
be  greater  than  that  at  the  top  by  an  amount  equal  to  the  weight 
of  the  gas  in  the  pipe,  and  the  pressure  per  unit  of  area  will  be 
greater  at  the  bottom  than  it  is  at  the  top  by  an  amount  equal  to 
the  weight  of  a column  of  the  gas  of  unit  area  and  of  the  height 
of  the  pipe. 

The  same  reasoning  apjdies  to  the  air  in  the  earth’s  atmosphere, 
the  pressure  of  which  is  greatest  at  the  sea  level  and  diminishes 
with  the  height  above  this  level  by  an  am.ount  equal  to  the  weight 


of  a column  of  air  of  unit  area  and  a height  equal  to  the  elevation 
of  any  given  point  above  this  level.  (Trustees.) 

6.  What  is  meant  by  the  atomic  or  combining  weight  of  a sub- 
stance? What  use  is  made  of  this  weight? 

Ans.  The  atomic  or  combining  weight  of  a substance  is  the 
ratio  between  the  weight  of  an  atom  of  the  substance  and  that  of 
an  atom  of  hydrogen,  the  weight  of  the  hydrogen  atom  being  taken 
as  unity,  since  it  is  the  lightest  of  all  known  atoms.  The  atomic 
weights  of  the  various  elements  do  not,  therefore,  represent  any 
absolute  weights,  but  merely  the  number  of  times  that  the  atoms 
of  the  respective  elements  are  heavier  than  the  atom  of  hydro- 
gen. 

Atomic  weights  are  useful  in  calculating  the  proportionate 
weights  in  v/hich  various  substances  enter  into  combination  with 
each  other,  or  into  any  chemical  reaction.  Since  all  chemical 
compounds  are  formed  by  the  combination  of  atoms  or  multiples 
of  atoms  of  the  various  elements,  the  weights  of  the  different  ele- 
ments in  any  compound  must  always  be  proportional  to  their 
atomic  weights,  and  therefore  knowing  the  atomic  or  proportion- 
ate weights  of  the  atoms  of  the  various  elements  in  any  com- 
pound, the  proportionate  weights  of  each  of  the  elements  con- 
tained in  the  compound,  and  of  the  compound  itself,  can  be  deter- 
mined as  soon  as  the  formula  of  the  compound,  that  is  the  num- 
ber of  atoms  of  each  element  contained  in  it,  is  known.  The 
same  thing  is  true  of  the  molecular  weights  of  compound  sub- 
stances, since  such  substances  always  enter  into  chemical  reactions 
in  weights  proportional  to  their  molecular  weights. 

As  an  instance  of  the  use  of  atomic  weights,  the  formation  of' 
Carbonic  Acid  (CO2)  may  be  taken,  dhis  gas  is  formed  in  the 
combustion  of  Carbon  (C)  by  the  union  of  Carbon  and  Oxygen 
tO).  d'he  equation  of  the  reaction  between  the  two  substances  is 
C-TOg  = CO2,  that  is,  one  molecule  of  Carbon,  consisting  of  one 
atom,  unites  with  one  molecule  of  Oxygen,  consisting  of  two 
atoms,  to  form  one  molecule  of  Carbonic  Acid,  consisting  of  one 
atom  of  Carbon  and  two  of  Oxygen.  The  atomic  weight  of  car- 
bon is  12  and  that  of  oxygen  16,  so  the  proportion  by  weight  in 
which  they  unite  is  12  of  carbon  to  32  of  oxygen.  That  is,  12  lbs. 
of  carbon  unite  with  32  lbs.  of  oxygen  to  form  44  lbs.  of  carbonic 
acid,  and,  whatever  the  weight  of  carbon,  the  weight  of  oxygen  re- 


140 


quired  for  its  combustion  and  the  weight  of  carbonic  acid  pro- 
duced can  be  easily  found  from  the  above  proportions. 

In  the  same  way  the  proportional  weights  in  which  any  sub- 
stances enter  into  chemical  combination  are  determined  from  their 
atomic  or  molecular  weights.  (Trustees.) 

7.  What  is  the  unit  used  in  Great  Britain  and  America  for 
measuring  and  expressing  the  illuminating  value  of  gas,  and  what 
is  the  value  of  this  unit? 

A;is.  The  unit  used  in  Great  Britain  and  x\merica  for  measur- 
ing and  expressing  the  illuminating  value  of  gas  is  the  “candle 
power.”  The  literal  meaning  of  “ candle  power,”  as  a measure  of 
illuminating  value,  is  the  amount  of  light  given  by  the  flame  of  a 
candle  It  is,  however,  evident  that  the  flames  of  different  can- 
dles give  different  amounts  of  light,  anxl  therefore,  to  obtain  an 
amount  of  light  that  shall  be  as  nearly  as  possible  a definite  and 
unvarying  quantity  and  fit  to  be  used  as  a unit  of  measurement,  it 
is  ne(  essary  that  the  candles  employed  should  be  made  and  burned 
in  accordance  with  certain  rules.  Candles  so  made  and  used  are 
called  standard  candles. 

It  IS  also  evident  ihat  after  having  obtained  a standard  candle, 
before  any  deductions  can  be  made  as  to  the  comparative  candle 
powers  of  different  gases  as  obtained  by  separate  observations,  it 
is  necessary  that  the  rates  at  which  and  the  burners  in  which  the 
gas  is  consumed  must  be  uniform,  since  the  same  gas  consumed  at 
different  rates  in  one  burner,  or  at  the  same  rate  in  different 
burners,  will  give  different  amounts  of  light.  Therefore  the  term 
“ candle  power”  implies  the  use  of  a standard  candle  burning  at  a 
definite  rate  and  of  a standard  burner  and  rate  of  consumption  for 
the  gas. 

The  standard  candle  is  a sperm  candle  of  six  to  the  pound  and  is 
burnt  at  a rate  of  120  grains  of  sperm  per  hour.  For  a long  time 
these  general  requirements  were  the  only  ones  that  had  to  be  met, 
but  wide  variations  in  the  amount  of  light  given  by  different 
candles,  all  of  which  fulfilled  the  above  requirements,  led  the  IxOn- 
don  Gas  Referees  to  adopt  regulations  for  securing  uniformity  in 
standard  candles,  which  prescribe  the  method  and  materials  to  be 
used  in  the  manufacture  of  the  wicks  and  the  melting  point  of 
the  spermaceti  that  are  to  be  employed  in  making  such  candles. 
In  the  absence  of  any  regulations  on  the  subject  in  this  country, 
it  is  well  to  see  that  the  candles  used  fulfill  as  nearly  as  possible  the 
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requirements  of  the  Gas  Referees.  These  requirements  are  given 
in  full  in  Butterfield’s  “ Chemistry  of  Gas  Manufacture,”  pages 
249  and  252. 

The  standard  rate  of  consumption  for  the  gas  is  5 cubic  feet  per 
hour.  The  form  of  burner  used  as  the  standard  varies  v\ith  the 
locality  and  the  nature  and  quality  of  the  gas  to  be  tested.  In 
England,  when  the  gas  to  be  tested  is  a coal  gas  of  from  14  to  16 
candle  power,  the  burner  generally  prescribed  by  law  for  use  as 
the  standard  burner  is  a special  form  of  Argand  burner  known  as 
Sugg’s  London  Argand,  No.  i.  For  cannel  gas  of  from  20  to 
26  candle  power  a flat  flame  burner  is  commonly  prescribed  as  the 
standard.  In  this  country  the  No.  7 Bray  Slit  Union  burner  has 
been  very  generally  adopted  as  the  standard  burner,  especially 
where  the  gas  to  be  teTed  is  either  a carburetted  water  gas  or  a 
mixture  of  this  gas  with  coal  gas.  The  London  Argand  is  also 
used  in  many  instances  for  coal  gas.  It  is  always  necessary  to 
note  what  burner  has  been  employed  as  a standard  in  each  case 
before  any  comparison  can  be  made  between  the  reported  candle 
powers  of  the  gases  supplied  in  different  localities. 

From  what  precedes  it  is  seen  that  when  it  is  said  that  a gas  is 
of  a certain  candle  power  the  idea  intended  to  be  conveyed  is  that 
the  gas  will,  when  burned  in  a standard  burner  at  the  rate  of  5 
cubic  feet  per  hour,  produce  a flame  which  gives  a 'light  equal  to 
that  given  by  a certain  number  of  standard  candles,  each  consum- 
ing 120  grains  of  sperm  per  hour.  (Trustees.) 

8.  What  considerations  determine  the  depth  at  which  street 
mains  should  be  laid,  there  being  no  question  of  interference  with 
any  other  pipe  systems  ? 

A/is.  The  principal  considerations  that  determine  the  depth  at 
which  street  mains  should  be  laid  are  their  protection  from  dam- 
age by  the  traffic  passing  over  them  and  from  the  influence  of  the 
changes  in  the  temperature  of  the  atmosphere. 

In  Canada  and  the  greater  portion  of  the  United  States  the 
depth  at  which  mains  are  laid  is  governed  by  the  latter  considera- 
tion, since  the  depth  recjuired  for  protection  from  frost  is  greater 
than  that  required  for  protection  from  the  traffic  carried  on  along 
the  roadway  above  the  pipes,  d'he  customary  rule  is  to  keej)  the 
top  of  the  mains  just  below  the  normal  frost  line.  In  the  vicinity 
of  New  York  City  this  requires  the  mains  to  be  laid  with  three 
feet  of  cover,  while  in  Canada  and  the  Northern  and  Northwestern 
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parts  of  the  United  States,  in  which  the  winters  are  very  severe, 
the  depth  may  reach  six  feet. 

In  the  Southern  States,  where  winters  are  mild,  the  changes  in 
temperature  are  of  minor  importance  and  the  mains  need  not  be 
laid  any  deeper  than  is  necessary  to  protect  them  from  the  traffic 
passing  over  them.  For  this  purpose  a depth  of  24  inches  is  suffi- 
cient, except  in  business  streets  where  the  traffic  is  apt  to  be  heavy, 
in  which  case  2 feet  6 inches  of  cover  should  be  given. 

When  the  temperature  and  traPiic  conditions  are  such  as  to  per- 
mit of  the  mams  being  laid  comparatively  near  the  surface,  the 
character  of  the  pavement,  either  already  existing  or  which  will 
probably  be  laid  in  the  future,  must  be  taken  into  consideration 
and  the  mains  laid  deep  enough  to  obviate  any  danger  of  the 
service  pipes  being  interfered  with  during  the  laying  or  repairing 
of  the  pavement. 

Other  pipe  systems  and  subsoil  structures  adso  affect  the  prob- 
lem at  times,  but,  as  stated  in  the  question,  these  v/ere  to  be  left 
out  of  consideration  for  the  purposes  of  this  answer. 

Nothing  is  gained  by  going  below  the  depth  determined  as 
above,  and  the  deeper  the  mains  the  greater  is  the  expense  in- 
curred both  in  their  installation  and  their  maintenance.  It  is 
therefore  advisable  not  to  go  any  lower  than  is  necessary. 

(Trustees.) 

9.  Describe,  with  a sketch  showing  all  the  dimensions  of  drip 
and  cover  and  the  arrangement  of  the  pumping  pipe,  a 6-inch  line 
drip. 

Ans.  A line  drip  is  a cylindrical  vessel  made  of  cast  iron.  It 
has  a solid  bottom  and  is  closed  at  the  top  by  a removable  cover 
which  is  usually  fastened  in  place  with  a lead  joint,  the  lead  being 
run  and  caulked  into  a joint  space  between  the  cover  and  the  drip. 
Hubs  or  bells  of  the  proper  size  are  cast  on  opposite  each  other 
near  the  top,  and  by  means  of  these  the  drip  is  inserted  into  the 
pipe  line  at  the  low  points  and  forms  part  of  the  line,  the  gas  pass- 
ing through  its  upper  part  while  the  condensation  falls  to  the 
bottom. 

The  condensation  is  pumped  from  the  drip  by  a vertical  wrought 
iron  pipe,  or  i"  in  diameter,  screwed  through  an  x 1"  or 
an  X bushing  which  is  screwed  into  the  cover.  The  lower 
end  of  the  pipe  is  serrated  and  almost  touches  the  bottom  of  the 
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drip,  and  another  piece  is  screwed  on  the  end  projecting  above  the 
cover,  of  such  a length  that  the  upper  end  is  just  below  the  level 
of  the  roadway,  in  which  is  set  a drip-box  which  protects  the  pipe 
and  at  the  same  time  renders  it  accessible.  Wdien  the  drip  is  to 
be  pumped,  the  cap,  by  which  the  upper  end  is  closed,  is  remov>  d 
and  a drip  pump  screwed  on.  Sometimes  the  puin})ing  pipe  in- 
stead of  being  carried  up  vertically  to  the  surface  is  run  under  the 
surface  to  the  curb  and  then  brought  to  the  top. 

The  cut  shows  a section  of  6-inch  drip  ma-ie  according  to  the 
standards  adopted  by  the  American  Gas  Idght  Association. 

(Trustees  ) 

12.  What  is  Rosendale  or  Utica  cement,  how  is  it  made,  and 
what  tests  should  be  applied  to  any  given  sample  to  determine  its 
quality? 

Ans.  Rosendale  or  Utica  cement,  also  called  natural  cement,  is 
made  from  limestones  composed  of  carbonate  of  lime,  carbonate 
of  magnesia  and  clay.  The  limestone  is  burned  in  a kiln  and. 
then  ground  to  a fine  powder.  ‘-Any  magnesian  limestone  con- 
taining as  high  as  6o^  of  carbonate  of  magnesia  may  lie  presumed 
to  be  caj)able  of  yielding  hydraulic  cement  of  greater  or  less  value, 
if  properly  burned,  no  matter  v/hether  clay  be  present  or  not.” 

Cement  should  be  tested  for  fineness,  liability  to  cracking  and 
tensile  strength. 

“Fineness:  90^  to  95^  of  the  cement  should  pass  through  a 
sieve  of  2,500  meshes  per  square  inch.  Other  qualities  being 
equal,  the  finer  a cement  is  ground  the  greater  is  its  value. 

“ Checking  or  Cracking.  The  test  for  checking  or  cracking  is 
an  important  one,  and,  though  simple,  should  never  be  omitted. 
It  is  as  follows  : 

“ Make  two  cakes  of  neat  cement,  2"  or  3"  in  diameter,  about  yA 
thick,  with  thin  edges.  Note  the  time  in  minutes  that  these  cakes, 
when  mixed  with  the  water  to  the  consistency  of  a stiff',  plastic 
mortar,  take  to  set  hard  enough  to  stand  the  wire  test  recom- 
mended by  Cen.  Gillmore,  -y  diameter  wire  loaded  v/iih  one- 
fourth  of  a pound,  and  y loaded  with  i pound.  One  of  these 
cakes,  when  hard  enough,  should  be  put  in  water  and  examined 
from  day  to  day  to  see  if  it  becomes  contorted  or  if  cracks  show 
themselves  at  the  edges,  such  contortions  or  cracks  indicating 
that  the  cement  is  unfit  for  use  at  that  time.  In  some  cases  the 
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tendency  to  crack,  if  caused  by  the  presence  of  too  much  unslaked 
lime,  will  disappear  with  age.  The  remaining  cake  should  be 
kept  in  the  air  and  its  color  observed,  which,  for  a good  cement, 
should  be  uniform  throughout  (yellowish  blotches  indicating  a 
poor  quality),  the  natural  cements  being  light  or  dark  according 
to  the  character  of  the  rock  of  which  they  are  made.  The  color 
of  the  cements  when  left  in  the  air  indicates  the  quality  much 
better  than  when  they  are  put  in  water. 

“ Tensile  strength.  The  tests  should  be  applied  to  the  cement 
as  offered  for  sale.  The  following  table  gives  the  average  min- 
imum tensile  strength  per  square  inch  which  some  good  cements 
have  attained. 

Average  Tensile  Strength  in  Pounds  per  .Square  Inch. 


Age  of  Mortar  When  Tested.  Rosendale. 

Clear  Cement.  Min.  Max. 

I day — I hour,  or  until  set,  in  air,  the  remainder  of 

time  in  water 40  80 

I week — I day  in  air,  the  remainder  of  time  in  water. . 60  100 

4 weeks — i day  in  air,  the  remainder  of  time  in  water. . 100  150 

I year— I day  in  air,  the  remainder  of  time  in  water. . 300  400 

One  Part  Cement  and  One  Part  Sand. 

I week — I day  in  air,  the  remainder  of  time  in  water. . 30  50 

4 weeks— I day  in  air,  the  remainder  of  time  in  water. . 50  80 

I year — i day  in  air,  the  remainder  of  time  in  water. . 200  300 


If  satisfactory  results  are  obtained  with  a full  dose  of  sand, 
the  trials  need  go  no  further.  If  not,  the  coarser  particles  should 
be  excluded  by  using  a No.  100  sieve,  in  order  to  determine  ap- 
proximately the  grade  the  cement  would  take  if  ground  fine,  for 
fineness  is  always  attainable,  while  inherent  merit  may  not  be. 

^‘Weight.  For  any  particular  cement  the  weight  varies  with 
the  degree  of  heat  in  burning,  the  degree  of  fineness  in  grinding 
and  the  density  of  packing.  Other  things  being  the  same,  the 
harder-burned  varieties  are  the  heavier.  The  finer  a cement  is 
ground  the  more  bulky  it  becomes  and  consequently  the  less  it 
weighs.  Hence  light  weight  may  be  caused  by  laudable  fine 
grinding  or  by  objectionable  under-burning. 

“ The  weight  per  unit  of  volume  is  usually  determined  by  sifting 
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the  cement  into  a measure  as  lightly  as  possible,  and  striking  the 
top  level  with  a straight  edge.  In  careful  work  the  height  of  fall 
is  specified.  The  weight  per  cubic  foot  is  neither  exactly  constant 
nor  can  it  be  determined  precisely,  and  for  the  practical  purpose 
of  the  user  is  of  very  little  service  in  determining  the  value  of  a 
cement.  However,  it  is  often  specified  as  one  of  the  requirements 
to  be  fulfilled. 

“ The  weight  of  Rosendale  cement,  determined  by  sifting  the 
cement  with  a fall  of  three  feet  into  a box  having  a capacity  of 
one  tenth  of  a cubic  foot,  is  49  to  56  lbs.  per  cubic  foot.  The 
difference  in  weight  for  any  particular  kind  is  mainly  due  to  a 
difference  in  fineness. 

“ Ulster  Co.  Rosendale  cement  weighs  300  lbs.  per  barrel  net; 
Akron,  Milwaukee,  Utica  and  Louisville  Rosendales  weigh  265, 
lbs.  per  barrel  net.”  (Baker  Masonry  Construction.) 


Third  Series  of  Questions,  1901— Fourth  Section — Practi- 
cal Class — American  Gas  Light  Association. 

1.  Name  the  principal  gas  coal  fields  of  the  United  States  and 
Canada,  and  give  the  general  characteristics  of  the  coal  from  each 
field. 

2.  Describe,  with  sketches,  a retort  mouthpiece,  showing  the 
manner  in  which  it  is  fastened  to  the  front  of  the  retort  and  the 
arrangement  for  making  a gas-tight  joint  between  the  mouthpiece 
and  the  lid. 

3.  Describe  the  operation  of  a carburetted  water-gas  apparatus 
of  the  generator-superheater  type  during  its  regular  working, 
including  in  the  description  an  account  of  hov/  to  handle  the 
various  blast  valves  so  as  to  bring  the  different  parts  of  the  appara- 
tus to  the  proper  temperatures  simultaneously  and  without  any 
waste  of  fuel. 

4.  I’wo  samples  of  illuminating  gas  have  the  respective  compo- 
sitions given  below.  Calculate  the  weight  per  1,000  cubic  feet 
and  the  specific  gravity  of  each  sample. 
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Carbonic  Acid, 

CO2 

SAmple  No.  I. 
1.6^ 

Sample  No.  2t 

2.7^ 

Oxygen, 

0 

0.4 

0 7 

Ethylene, 

C2H4 

4-3 

12.8 

Carbonic  Oxide, 

CO 

8.0 

30-7 

Hydrogen, 

H 

47.0 

32  4 

Marsh  Gas, 

CH, 

36.0 

13-9 

Ethane, 

C,H, 

0-5 

30 

Nitrogen, 

N 

2,2 

3-8 

100.0 

100.0 

5-  The  answer  to  question  No.  5,  Second  Series  for  1901, 
shows  that  in  a vertical  pipe  filled  with  a gas  lighter  than  air  the 
absolute  pressure  at  the  lower  end  of  the  pipe  is  greater  than  that 
at  the  upper  end.  Will  the  same  relation  hold  if  the  pressures 
shown  by  syphon  gauges  are  taken,  instead  of  the  absolute  pres- 
sures? Give  the  reasons  for  your  answer. 

6.  The  atomic  weights  of  various  elements  are  as  follows: 
Hydrogen,  H i Carbon,  C 12 

Oxygen,  O 16  Nitrogen,  N 14 

Sulphur,  S 32  Iron,  Fe  56 

Calcium,  Ca  40 

Give  the  molecular  weights  of  and  the  proportion  by  weight  in 
which  the  various  elements  are  contained  in  the  following  sub- 
stances: 


Carbonic  Oxide  CO 

Amm.onia  NHg 

Sulphuric  Acid  H2SO4 

Calcic  Hydrate  or  Slaked  Lime  Ca  (OH)2 
Sulphuretted  Hydrogen  H2S 

Sulphate  of  Ammonia  (NH4)2  SO4 

Ferric  Hydrate,  or  Hydrated 
Sesquioxide  of  Iron  Fe203.H20 


7.  Describe,  with  sketches,  some  form  of  Jet  Photometer  used 
for  determining  the  candle  power  of  gas,  and  give  your  opinion  as 
to  the  reliability  of  the  results  obtained  by  the  use  of  such  an  in- 
strument. 


8.  What  do  you  consider  the  smallest  size  of  cast-iron  pipe 
which  it  is  advisable  to  lay  for  street  mains,  and  what  weight  per 
foot  or  per  length  of  12  feet  do  you  consider  suitable  for  this  size 
of  pipe? 
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9-  Describe,  with  sketches,  a cross,  or  four-way  branch,  for 
four-inch  cast  iron  pipe,  giving  the  dimensions  to  be  used  when  it 
is  provided  with  bells,  and  also  those  to  be  used  for  flanged  ends, 
including  the  number  of  bolts  and  diameter  of  bolt  circle, 

10.  What  details  of  construction  have  been  adopted  in  the 
manufacture  of  flat  flame  burners  in  order  to  ensure  that  the  com- 
bustion of  the  gas  shall  take  place  as  far  as  possible  under  the  con- 
ditions stated  in  the  answer  to  Question  No.  lo  of  the  Second 
Series  for  1901? 

11.  How  would  you  test  various  samples  of  gas  cooking  stoves 
to  determine  which  was  most  economical  of  gas  and  at  the  same 
time  did  the  best  cooking? 

12.  What  are  the  objects  sought  in-mixing  sand  with  lime  in 
making'lime  mortar  and  with  cement  in  making  cement  mortar, 
and  what  are  the  qualities  required  in  a sand  to  fit  it  for  use  in 
making  mortar? 

(Answers  to  these  questions  are  due  September  ist,  1901.) 


Answers  to  Third  Series  of  Questions,  1901 — Fourth  Sec- 
tion— Practical  Class — American  Gas  Light 
Association. 

I.  Name  the  principal  gas  coal  fields  of  the  United  States  and 
Canada,  and  give  the  general  characteristics  of  the  coal  from  each 
field. 

A/is.  The  principal  gas  coal  fields  of  the  United  States  are 
located  in  the  Appalachian  coal  field  which  stretches  along  the 
Appalachian  mountain  range  from  New  York  to  Alabama,  but  gas 
coal  is  also  found  in  each  of  the  other  great  coal  fields,  viz.:  the 
Middle  in  Illinois,  Indiana  and  western  Kentucky,  the  Western  m 
Missouri,  Iowa,  Nebraska,  Kansas,  Arkansas  and  the  Indian  Ter- 
ritory and  the  fields  in  the  far  West,  the  limits  of  which  have  not 
yet  been  clearly  defined  nor  their  resources  fully  developed. 

Among  the  gas  coal  districts  of  the  Appalachian  field  the  Pitts- 
burg district  which  lies  immediately  east  and  south  of  Pittsburg- 
on  the  Allegheny,  Monongahela  and  Youghioghenny  Rivers  is 
prominent.  The  coal  from  this  district  is  comparatively  hard  and 
dense  so  that  it  can  be  transported  without  excessive  breakage, 
and  yields  a good  amount  of  gas  of  good  quality  and  a clean  hard 
coke.  The  percentage  of  sulphur  contained  in  it  is  small,  being 
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usually  well  under  A fair  gas  coal  is  also  found  in  Jefferson 

and  iieaver  Counties,  Pennsylvania,  but  this  coal  is  not  quite  as 
good  as  that  from  the  main  body  of  the  Pittsburg  field. 

Another  important  field  is  the  West  Virginia  field  located  in  the 
northern  part  of  West  Vi)ginia  along  the  banks  of  the  Mononga- 
hela  River.  4"he  coal  in  this  field  is  very  similar  to  that  obtained 
from  the  Pittsburg  district,  but  is  less  able  to  stand  handling  with- 
out disintegrating  and  is  apt  to  contain  more  sulphur,  although 
some  samples  show  very  well  in  this  respect. 

The  Kanawha  district,  also  in  West  Virginia,  extends  back  for 
about  30  miles  on  each  side  of  that  portion  of  the  Kanawha  River 
between  Kanawha  Falls  and  Charleston.  The  coal  produced  here 
differs  only  slightly  from  the  coals  mentioned  above,  except  in  be-* 
ing  apt  to  contain  more  sulphur  than  is  found  even  in  the  coal 
mined  in  the  VVest  Virginia  district,  the  percentage  running  up  as 
high  as  I in  some  samples,  although  as  low  as  o 6^  in  others. 
Cannel  coal  is  also  found  in  paying  quantities  in  this  district. 

Kentucky  possesses  a little  gas  coal  but  hardly  enough  to  be 
taken  into  consideration  if  it  were  not  for  its  large  deposits  of  rich 
cannel  coals.  The  best  known  of  these  is  the  Breckenridge,  which 
besides  giving  off  a large  amount  of  rich  volatile  matter  yields  also 
a fairly  good  coke  which  can  be  mixed  to  a proportion  of  10^  with 
the  coke  from  ordinary  gas  coal  without  depreciating  the  latter. 

In  Tennessee  good  gas  coal  is  found  in  Scott  and  Anderson 
Counties,  while  in  Campbell  County  an  excellent  cannel  coal  is 
mined  wh>ch  is  similar  to  the  Breckenridge  and  is  known  as  Jellico 
cannel.  The  gas  coal  is  a clean  hard  coal  fully  equal  in  all  re- 
spects to  that  obtained  from  the  Pittsburg  district. 

In  Alabama  there  are  three  coal  fields,  the  Cahaba,  the  Coosa 
and  the  Warrior,  in  each  of  which  some  coal  is  found  which  can 
be  used  as  gas  coal,  but  the  best  coal  for  this  purpose  comes  from 
the  Corona  seam  in  Walker  County.  This  coal  is  clean  and  hard 
enough  to  bear  handling  well. 

Although  Ohio,  Indiana  and  Illinois  produce  coal  that  is  used 
locally  for  gas  making,  they  cannot  be  considered  as  gas  coal  dis- 
tricts, since  the  coal  is  only  used  for  this  purpose  when  the  gas 
works  are  practically  over  the  mines,  and  Pennsylvania  coal  is  in 
demand  throughout  these  States  for  use  in  preference  to  the  local 
coal. 

In  Kansas  the  Cherokee  field  produces  gas  coal  that  is  good  in 
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every  respect  except  that  of  the  amount  of  sulphur  contained  in  it, 
and  this  runs  from  2^^  to  5^  and  even  as  high  as  8^  in  some  sam- 
ples. 

The  Choctaw  country  in  Indian  Territory  yields  a coal  which  is 
clean  and  hard,  stands  handling  and  produces  a good  coke.  It 
closely  resembles  the  Pennsylvania  coals  although  it  contains  more 
sulphur  and  ash  than  the  latter,  the  percentage  of  sulphur  being  a 
little  over 

The  Trinidad  field  in  Colorado  also  furnishes  a clean  bright  coal 
that  is  low  in  sulphur  and  is  said  to  give  a good  yield  of  good 
quality  gas  and  from  60^  to  70^  of  compact  coke. 

On  the  Pacific  coast  the  South  Prairie  and  Roslyn  mines  give  a 
coal  from  which  a fair  amount  of  fairly -good  quality  gas  can  be 
obtained  and  which  is  low  in  sulphur  but  produces  a soft,  friable 
and  comparatively  poor  coke. 

The  principal  gas  coal  fields  in  Canada  lie  on  Glace  Bay  and 
Cow  Bay  in  Cape  Breton.  These  provincial  coals  were  formerly 
used  quite  extensively  by  gas  works  situated  on  the  Atlantic  coast 
of  the  United  States.  They  yield  a good  amount  of  gas  of  a qual- 
ity better  than  average,  but  they  disintegrate  easily,  contain  a fairly 
large  amount  of  sulphur  and  are  very  susceptible  to  spontaneous 
combustion.  At  the  present  time  their  use  has  been  practically 
abandoned  in  the  gas  works  of  the  United  States. 

Average  analyses  of  some  of  the  coals  mentioned  above  follows: 


Volatile  Matter. 

Fixed  Carbon. 

Ash. 

Sulphur. 

Pittsburg, 

35  to  40^ 

54 

to  58^ 

3 to  5^ 

0.6% 

West  Virginia, 

35  to  40^ 

53 

to  57^ 

4 to  7io 

1.0% 

Kanawha, 

34  to  40^ 

55 

to  62^ 

2 to  4^ 

o.6to  1.5^ 

Breckenridge  Cannel, 

4-7fo 

42^ 

10^ 

0.6% 

Tennessee  Gas  Coal, 

36  to  39^ 

56 

to  60^ 

1.8  to  3^^ 

: 0.8^ 

Jellico  Cannel, 

50% 

35*^ 

14^ 

0.7% 

Alabama—  Corona  Seam, 

,34  to  41^ 

50 

to  59;^ 

7 to  9^ 

0.7% 

Kansas — Cherokee, 

zii 

52^ 

9^ 

2.5  to  S% 

Indian  Territory, 

37  to  40^ 

5^ 

to  555^ 

4 to  7^ 

o.9toi.3^ 

Washington — Roslyn, 

28^ 

61^ 

9^ 

O.I^ 

Colorado — T rinidad. 

33  to  37;^ 

51 

to  57^ 

9^ 

0.7  to  1.4^ 

Cape  Breton 

35^ 

53;^ 

5 5^ 

3^ 

(Trustees.) 

2.  Describe  with  sketches,  a retort  mouthpiece,  showing  the 
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manner  in  which  it  is  fastened  to  the  front  of  the  retort  and  the 
arrangement  for  making  a gas-tight  joint  between  the  mouthpiece 
and  the  lid. 

Ans.  Retort  mouthpieces  are  invariably  made  of  cast  iron,  and 
such  a mouthpiece  may  be  described  as  being  a tube  of  suitable 
cross  section  provided  at  one  end  with  a flange  of  the  size  and 
shape  of  the  front  end  of  the  retort  and  at  the  other  with  a faced 
lip,  the  cross  section  of  the  mouthpiece  at  this  face  being  either 
round  or  more  generally  elliptical,  no  matter  what  the  shape  of  the 
retort.  The  lugs  required  for  supporting  the  lid  and  its  fastening 
are  cast  on  the  sides  of  the  mouthpiece,  projecting  beyond  its  faced 
edge,  and  an  opening  to  allow  the  gas  to  escape  from  the  mouth- 
piece is  made  at  the  proper  place  in  the  sides,  at  which  place  is  also 
provided  a bell  to  receive  the  lower  end  of  the  standpipe.  The 
distance  from  face  to  face  of  flange  and  lip  varies  from  14"  to  16", 
the  shape  and  dimensions  of  the  flange  and  the  opening  at  the  back 
should  be  the  same  as  those  of  the  retort  and  the  width  and  height 
of  the  front  opening  should  also  be  the  same  as  the  corresponding 
dimensions  of  the  retort,  although  the  shape  is,  as  stated,  usually 
elliptical  even  with  D shape  retorts. 

The  mouthpiece  is  generally  fastened  to  the  retort  by  means  of 
bolts  about  g"  long,  inserted  in  holes  parallel  to  the  axis  of  the 
retort  made  in  that  portion  of  the  retort  wall  at  the  front  end 
which  is  thickened  for  the  purpose.  Each  of  these  holes  opens 
at  its  inner  end  into  a square  recess  extending  in  from  the  outside 
of  the  retort.  A square  nut  is  put  in  this  recess  and  the  bolt,  which 
is  threaded  at  each  end,  is  inserted  in  the  hole  and  screwed  into 
the  nut.  The  spaces  left  in  the  holes  around  the  bolts  are  then 
filled  with  iron'  cement,  made  of  one  part  by  volume  of  fine  iron 
borings  or  filings  and  two  parts  of  fire  clay  moistened  with  a solu- 
tion of  sal  ammoniac,  the  front  of  the  retort  is  plastered  with  a 
layer  of  the  sam.e  cement  and  the  mouthpiece  is  put  on  and  drawn 
up  tight  by  screwing  down  the  nuts  put  on  the  bolts.  The  faces 
of  both  retort  and  mouthpiece  should  be  wet  before  the  joint  is 
made.  A great  objection  to  this  method  of  fastening  mouthpieces 
to  retorts  is  that  as  the  bolts  burn  out  after  the  retorts  have  been 
in  use  for  some  time,  the  mouthpieces  become  loose  and  it  is  im- 
possible to  keep  the  joints  between  them  and  the  retorts  tight. 
It  is  also  impossible  to  replace  a broken  mouthpiece  by  another 
in  case  of  necessity.  To  avoid  these  faults  clamps  built  into  the 


152 


Fr9^^t  Vlc-w.  Scie.  Vi. 


front  wall  of  the  bench  are  often  used  either  in  conjunction  with 
the  bolts  or  to  re])lace  them.  Some  of  these  clamps  are  provided 
with  set  screws  which  screw  down  on  the  front  of  the  mouthpiece 
flange,  while  others  are  merely  bent  over  against  this  front.  In 
any  case  it  is  advisable  to  have  the  mouthpiece  flanges  set  into 
the  front  wall  of  the  bench,  the  faces  of  flanges  and  brickwork 
being  flush  with  each  other.  When  this  is  done  the  brickwork 
affords  a good  support  to  the  mouthpieces  apart  from  the  fasten- 
ings and  no  injury  is  done  the  flanges. 

The  joint  between  mouthpiece  and  lid  was  formerly  made  by 
means  of  a day  luting,  but  in  recent  practice  by  facing  the  fr*.nt 
of  the  mouthpiece  as  described  above  and  making  the  lid  with  a 
V shaped  edge,  which  is  also  faced,  the  lids  are  made  self-sealing. 
The  lid  is  pressed  against  the  face  of  the  mouthpiece  either  by  a 
cotter  bar  and  screw  or  by  a cotter  bar  with  an  eccentric  lever 
handle.  The  latter  form  is  the  one  most  frequently  used.  When 
it  is  employed  the  lid  is  provided  with  two  lugs  cast  on  it  with  their 
vertical  center  lines  coinciding  with  that  of  the  lid  and  one  above 
and  one  below  the  horizontal  center  line  of  the  lid  with  sufficient 
space  between  them  to  take  the  cotter  bar  to  which  it  (the  lid)  is 
fastened  by  a pin  passing  through  both  lugs  and  the  bar.  On  one 
side  of  this  fastening  the  cotter  bar  branches  into  two  parts  with 
flat  circular  ends  which  fit  on  either  side  of  a lug  cast  on  the 
mouthpiece.  Through  this  lug  and  the  two  parts  of  the  cotter 
bar  passes  a pin  by  which  the  lid  is  fastened  to  the  mouthpiece. 
This  pin  is  turned  and  the  openings  in  the  cotter  bar  and  lug  are 
bored  to  make  the  pin  a snug  fit.  The  portions  of  the  pin  passing* 
through  the  two  parts  of  the  cotter  bar  are  turned  to  a common 
center,  but  that  passing  through  the  lug  is  turned  eccentric  to  the 
others.  A lever  handle  is  welded  to  the  pin  and  bv  this  handle 
the  pin  can  be  re'-olved  in  the  lug  and  cotter  bar.  The  other  end 
of  the  cotter  bar  is  single  and  is  caught  and  held,  when  the  lid  is 
shut,  by  a hook  fastened  to  a lug  on  the  opposite  side  of  the 
mouthpiece  from  the  hinge  lug.  This  end  being  held  fast,  the 
eccentricity  of  the  different  portions  of  the  hinge  pin  causes  the 
cotter  bar  to  be  thrown  toward  the  face  of  the  mouthpiece,  when 
the  pin  is  turned  in  the  proper  direction,  and  thus  presses  the  lid 
against  the  mouthpiece  with  sufficient  force  to  make  the  joint  gas- 
tight.  The  center  pin  which  passes  through  the  lugs  on  the  lid 
and  through  the  cotter  bar  is  also  made  eccentric  and  thus  fur- 
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nishes  an  adjustment  by  which  the  pressure  produced  by  the  action 
of  the  main  eccentric  can  be  regulated.  (Trustees.) 

3.  Describe  the  operation  of  a carburetted  water  gas  apparatus 
of  the  generator-superheater  type  during  its  regular  working, 
including  in  the  description  an  account  of  how  to  handle  the  vari- 
ous blast  valves  so  as  to  bring  the  different  parts  of  the  apparatus 
to  the  proper  temperatures  simultaneously  and  without  any  waste 
of  fuel. 

Ans.  In  the  normal  operation  of  a carburetted  water  gas  appar- 
atus the  work  is  usually  arranged  so  that  the  fire  is  cleaned  early 
in  the  working  day,  and  the  description  of  the  method  of  operation 
will  be  begun  with  this  cleaning. 

After  the  last  run  is  taken  off  the  apparatus  should  be  blown 
through  with  only  the  generator  blast  valve  open,  for  say  20 
seconds,  to  free  the  space  below  the  fire  from  any  water  gas,  the 
blast  valve  should  be  closed,  leaving  the  stack  valve  open,  the 
blower  shut  down,  unless  two  sets  are  being  worked  in  con- 
junction, an  examination  made  to  see  that  all  steam  is  turned  off 
from  the  set  and  then  the  ash  pit  and  stoke  hole  doors  should  be 
opened  and  the  plugs  removed.  Working  through  the  stoke  holes 
with  the  proper  tools  (hooks  and  hoes)  all  the  ashes  and  soft  clin- 
ker should  be  loosened  up  and  removed  from  around  the  outside 
of  the  fire,  leaving  the  center  undisturbed  until  the  work  around 
the  sides  has  been  completed.  After  cleaning  out  all  the  clinker 
that  is  sufficiently  loose  and  soft  to  be  worked  out  with  the  hooks, 
as  much  of  the  hard  clinker  as  possible  should  be  cut  away  from 
the  walls  with  chisel  bars  with  a slight  bend  to  enable  them  to 
reach  the  proper  points,  the  lumps  cut  off  being  removed  from 
the  grate  with  the  hooks.  It  may  be  necessary  to  use  a sledge  on 
the  bars  to  loosen  the  clinker  if  it  is  very  hard,  care  being  taken 
not  to  knock  down  the  fire.  When  all  that  can  be  done  around 
the  outside  has  been  done  without  dropping  the  fire  the  ashes  and 
clinker  should  be  cleaned  out  from  the  center  and  the  fire  dropped 
on  the  grate  in  a solid  mass,  no  large  spaces  being  left  unfilled. 
The  center  of  the  fire  is  left  until  the  last  because,  as  a rule,  the 
clinker  here  is  softest  and  the  fire  is  apt  to  drop  and  interfere  with 
the  work  as  soon  as  this  portion  is  disturbed,  while  it  will  hold  up 
much  better  on  the  sides  and  even  if  it  should  happen  to  ( ome 
down  there  before  the  center  is  cleaned  the  soft  clinker  can  be 
broken  up  with  chisel  bars  and  all  the  ashes  raked  out  by  working 
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between  the  grate  bars  with  a long  hook.  The  bottom  cleaning 
having  been  completed  and  the  ashes  removed  from  the  ash  pit, 
the  ash  pit  and  stoke  hole  doors  should  be  closed  tight,  the  charg- 
ing door  opened  and  the  fire  barred  down  from  the  top  to  cut  off 
from  the  side  of  the  generator  any  clinker  situated  too  high  up  to 
be  reached  from  the  bottom  with  the  bent  bars.  This  barring 
down  is  done  with  long  chisel  bars  of  different  sizes,  varying  from 
light  ones  which  can  be  handled  by  one  man,  for  use  when  the 
clinker  is  soft,  to  heavy  ones  for  hard  clinker  which  require  three 
or  four  men  to  work  them.  If  the  clinker  is  very  hard  it  may  be 
necessary  to  drive  the  bars  with  sledges  until  the  holes  so  made 
have  weakened  the  clinker  sufficiently  to  allow  of  its  being  broken 
down  by  the  hand  bars.  In  all  work  with  bars  care  must  be  taken 
to  keep  the  bars  away  from  the  brickwork,  two  or  three  inches  of 
clinker  being  left  on  the  face  of  the  bricks  as  a protection  against 
wear  and  tear.  The  length  of  time  required  for  cleaning  will 
vary  according  to  the  condition  of  the  fire  but  will  not  usually  be 
more  than  an  hour. 

The  cleaning  having  been  finished  the  generator  should  be  filled 
with  fuel  and  the  full  blast  turned  on.  It  will  probably  be  neces- 
sary to  make  several  blows  and  runs  before  the  fire  becomes  heated 
through  and  during  these  blows  the  generator  blast  valve  must  be 
kept  full  open.  But  when  the  fire  is  in  good  shape  the  valves  on 
the  different  parts  of  the  apparatus  should  be  so  adjusted  as  to 
bring  all  to  the  proper  temperature  simultaneously  and  without 
any  waste  of  fuel.  The  adjustment  required  for  the  accomplish- 
ment of  this  object  will  vary  with  the  condition  of  the  fire  and  the 
character  of  the  generator  fuel  and  carburetting  material  used,  and 
the  conditions  must  be  studied  for  each  case.  The  goal  to  be 
worked  for  is  the  bringing  of  the  generator  up  to  heat  without 
making  any  more  producer  gas  than  is  required  to  raise  the 
checker  work  in  the  carburetter  and  superheater  to  the  proper 
temperature  for  the  gasification  of  the  oil.  The  smaller  the 
amount  of  combustible  gas  formed  in  the  generator  during  the 
blow  the  smaller  will  be  the  amount  of  fuel  used  per  i,ooo  cu.  ft. 
of  gas  made  and,  therefore,  no  greater  quantity  of  such  gas  should 
be  produced  than  is  needed  for  the  heating  of  the  carburetter  and 
•superheater.  In  one  case  it  may  be  found  that  the  most  econ- 
omical fuel  results  are  obtained  when  the  generator  blast  valve 
is  not  fully  opened,  in  others  it  may  be  necessary  to  have  it 
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opened  wide.  Experiments  must  be  tried  with  each  set  of  ap- 
paratus to  determine  just  how  the  valves  shall  be  handled  so  as  to 
avoid,  as  far  as  possible,  the  escape  of  unconsumed  CO,  as  shown 
by  the  presence  of  a blue  flame  at  the  superheater  stack,  and  have 
all  parts  of  the  apparatus  heated  up  within  the  usual  time  allowed 
for  a blow,  say  6 to  7 minutes.  When  the  apparatus  is  properly 
heated  the  same  adjustment  of  valves  will  give  the  desired  result 
for  each  blow  as  long  as  the  amount  of  carburetting  material 
used  per  1,000  cu.  ft.  and  the  amount  of  gas  made  per  run  are  not 
varied  to  any  great  extent. 

As  the  operation  of  putting  on  and  taking  off  a run  was  described 
in  the  answer  to  question  No.  3 of  the  Second  Series,  it  is  not 
necessary  to  repeat  it  here.  After  every  four  or  five  runs  fresh 
fuel  should  be  put  in  the  generator  to  keep  the  height  of  the  fire 
as  nearly  uniform  as  possible.  (Trustees.) 

4.  Two  samples  of  illuminating  gas  have  the  respective  com- 
positions given  below.  Calculate  the  weight  per  1,000  cubic  feet 


and  the  specific  gravity  of  each. 

- 

Sample  No.  i. 

Sample  No.  2. 

Carbonic  Acid, 

CO2 

1.6^ 

2.-1% 

Oxygen, 

0 

0.4 

0.7 

Ethylene, 

QH, 

4.3 

I 2.8 

Carbonic  Oxide, 

CO 

8.0 

30-7 

Hydrogen, 

H 

47.0 

32-4 

Marsh  Gas, 

CH, 

36.0 

13-9 

Ethane, 

C,H, 

0-5 

3-0 

Nitrogen, 

N 

2.2 

3-8 

100.0 

1 00.0 

An:,  In  1,000  cubic  feet  of  gas  having  the  composition  of  Sample 
No.  I,  there  will  be  : ' 

16  cubic  feet  of  CO2 


4 

U Q 

43  “ 

“ QH, 

80  “ 

“ CO 

470  “ 

“ H 

360 

“ CH, 

5 “ 

“ C2H, 

22  “ 

“ N 
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The  respective  weights  per  cubic  foot  being  : 


CO, 

0.11634 

0, 

0.08462 

0.07404 

CO, 

0.07404 

H, 

0.00529 

CH„ 

0.04231, 

0-07933 

N, 

0.07404 

the  weights  in  i,ooo  cubic  feet  are  : 


co„, 

16  X 0. 1 1634 

= 

1.86 

0, 

4 X 0.08462 

= 

•34 

43  X 0.07404 

= 

3- 18 

CO, 

80  X 0.07404 

5-92 

H, 

470  X 0.00529 

= 

2.49 

CH„ 

360  X 0.04231 

= 

15-23 

5 X 0.07933 

= 

.40 

N, 

22  X 0,07404 

= 

1.63 

and  the  total  weight  of  i ,000  cu.  ft.  of  gas  is  31.05  lbs. 

The  weight  of  1,000  cu.  ft.  of  air  is  76.357  lbs.  and  therefore  the 

specific  gravity  of  the  gas  is  = 0.406. 

By  the  same  method  of  calculation  it  is  found  that  the  weight 
of  1,000  cu.  ft.  of  the  gas  having  the  composition  of  Sample  No. 
2 is  48.72  lbs.  and  its  specific  gravity  is  0.638.  (Trustees.) 

5.  The  answer  to  Question  No.  5,  Second  Series  for  1901,  shows 
that  in  a vertical  pipe  filled  with  a gas  lighter  than  air  the  abso- 
lute pressure  at  the  lower  end  of  the  pipe  is  greater  than  that  at 
the  upper  end.  Will  the  same  relation  hold  if  the  pressures  shown 
by  syphon  gauges  are  taken  instead  of  the  absolute  pressures  ? 
Give  the  reasons  for  your  answer. 

A ns.  The  gauge  pressures  at  the  two  ends  of  a vertical  or  in- 
clined pipe  filled  with  a gas  lighter  than  air  do  not  bear  the  same 
relation  to  each  other  as  do  the  absolute  pressures,  the  gauge  pres- 
sure at  the  top  being  higher  than  that  at  the  bottom  instead  of 
lower.  This  difference  in  gauge  pressure  between  the  top  and  the 
bottom  of  an  inclined  pipe  is  due  to  the  facts  that  the  syphon 
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gauge  does  not  show  the  actual  pressures,  but  only  the  dilference 
between  the  actual  pressures  exerted  on  each  leg  of  the  gauge, 
and  that  the  actual  pressure  of  both  the  outside  air  and  of  gas  at 
rest  in  a pipe  decreases  in  proportion  to  their  weight  as  the  dis- 
tance of  the  point  of  observation  from  the  centre  of  the  earth  in- 
creases. The  actual  pressure  of  both  air  and  gas  at  the  top  of  the 
pipe  will  be  less  than  at  the  bottom  by  an  amount  equal  to  the 
weight  of  a column  of  air  or  gas  of  unit  area  and  of  a height  equal 
to  the  difference  in  elevation  between  the  two  ends  of  the  pipe. 
As  the  gas  is  lighter  than  air,  the  weight  of  the  column  of  gas  will 
be  less  than  that  of  the  column  of  air  Therefore,  the  actual  pres- 
sure of  the  gas  will  decrease  less  than  the  actual  pressure  of  the 
air,  and  consequently  the  difference  between  the  actual  pressure 
of  the  gas  and  that  of  the  air  will  increase  with  an  increase  in  ele- 
vation. The  lighter  the  gas,  that  is  the  lower  its  specific  gravity, 
the  smaller  will  be  the  decrease  in  its  absolute  pressure  and  the 
greater  the  increase  in  the  gauge  pressure  for  any  given  increase 
in  elevation. 


The  amount  of  this  increase  can  be  obtained  for  any  particular 
case  by  dividing  the  difference  between  the  weight  of  a column 
of  air  with  an  area  of  one  square  inch  and  a height  equal  to  the 
difference  in  elevation  between  the  two  ends  of  the  pipe  and  that 
of  a column  of  gas  of  the  same  area  and  height  by  the  weight  of  a 
cubic  inch  of  water.  For  a gas  with  a specific  gravity  of  .700  and 
for  a difference  of  elevation  of  100^  between  the  two  ends  of  the 
pipe,  the  calculation  would  be  as  follows : 

The  height  of  the  columms  of  air  and  gas  will  be  100'  or  1,200", 
and  as  the  area  of  the  columns  is  one  square  inch  the  volume  will 
be  r,2oo  cubic  inches.  A cubic  foot  of  air  weighs  0.076357  lbs.. 


and  a cubic  inch  weighs 


•07^357 

1728 


.00004418. 


1,200  cubic  inches 


of  air  then,  weigh  .00004418  x 1,200  = .053016  lbs.  Since  the 
specific  gravity  of  the  gas  is  .700,  the  column  of  gas  will  weigh 
7/10  as  much  as  the  column  of  air,  and  the  difference  between  the 
weight  of  the  column  of  air  and  that  of  the  column  of  gas  will  be 
equal  to  3/10  the  weight  of  the  column  of  air,  or  to  .053016  x -3 
= .0159048.  The  weight  of  a cubic  inch  of  water  is  .036  lbs.  and 


the  increase  in  pressure  will  therefore  be 


•0159Q48 

.036 


=r  .44".  Thus 
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a gas  with  a specific  gravity  of  .700  will  show  an  increase  in  pres- 
sure of  .044''  for  each  10'  increase  in  elevation,  or  an  increase  of 
ij  10"  for  each  22.6'  of  rise. 

In  the  same  way  we  find  that  a gas  with  a specific  gravity  of 
.600  will  show  an  increase  in  pressure  of  .059"  for  each  10'  of  rise, 
or  an  increase  of  i / 10"  pressure  for  each  17^  of  rise;  gas  with  a 
specific  gravity  of  .500  will  show  an  increase  of  .073"  for  each  10' 
of  rise,  or  an  increase  of  i /io"for  each  13.6' of  rise;  gas  with  a 
specific  gravity  of  .400  will  show  an  in^  rease  of  .088"  for  each  10' 
of  rise,  or  ij  10"  for  each  11.3^  of  rise,  and  gas  with  a specific  grav- 
ity of  .300  will  show  an  increase  of  .103"  for  each  10'  of  rise,  or  an 
increase  of  1 j 10"  for  each  9.7^  of  rise.  (Trustees.) 

6.  The  atomic  weights  of  various  elements  are  as  follows  : 


Hydrogen,  H 

I 

Carbon,  C 

12 

Oxygen,  O 

16 

Nitrogen,  N 

14 

Sulphur,  S 

32 

Iron,  Fe 

56 

Calcium,  Ca 

40 

Give  the  molecular  weights  of  and  the  proportion  by  weight  in 
which  the  various  elements  are  contained  in  the  following  sub- 


stances: 

Carbonic  Oxide  CO 

Ammonia  NH3 

Sulphuric  Acid  HjS04 

Calcic  Hydrate  or  Slaked  Lime  Ca(OH)2 

Sulphuretted  Hydrogen  HoS 


Sulphate  of  Ammonia  (NH4)2  SO4 

Ferric  Hydrate,  or  Hydrated  Sesquiox- 

ide  of  Iron  Fe203.H20 

Arts.  Each  molecule  of  Carbonic  Oxide,  CO,  contains  one 
atom  of  Carbon,  C,  and  one  ot  Oxygen,  O,  and  its  weight  is  equal 
to  the  sum  of  the  weights  of  these  two  atoms.  I'herefore  its  mo- 
lecular weight  is  equal  to  the  sum  of  the  atomic  weights  of  Carbon, 
C,  and  Oxygen,  O,  or  to  16+12  = 28.  This  shows  that  16  lbs.  of 
Oxygen,  O,  unite  with  12  lbs.  of  Carbon,  C,  to  form  28  lbs  of  Car- 
bonic Oxide,  CO,  or  putting  it  in  another  way  that  Carbonic 

Oxide,  CO,  contains-^-  or  57.14^  by  weight  of  Oxygen,  O,  and 
28 

— ^ or  42.86^  by  weight  of  Carbon,  C. 


Working  in  the  same  way  the  various  substances  named  are  found  to  possess  the  fol](  wing  molecular 
weights  and  composition  by  weight  : 

Parts  by  Weight  in  whicli  the  Percentage  Composition 

Substance.  Molecular  Weight.  Elements  enter  into  the  Compound.  by  Weight. 
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leading  to  the  gauge,  so  that  the  pressure  on  the  supply  side  of  the  stop  cock  is  kept  constant.  The  stop  cock 
has  a long  levei  handle,  the  free  end  of  which  moves  over  a scale  marked  on  a quadrant  attached  to  the  side 
of  the  case,  as  shown  on  the  cut.  The  gauge  is  made  so  as  to  give  the  least  possible  friction,  and  this  in  con- 
nection with  the  close  adjustment  of  the  suppl}'^  of  gas,  made  possible  by  the  long  handle  of  the  stop  cock,  ena- 
ble:) the  height  of  the  flame  to  be  regulated  so  that  its  tip  is  exactly  in  line  with  the  marks  on  the  door  and  the 
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back  of  the  case  as  determined  by  sighting  from  one  line  to  the 
other. 

In  the  old  form  of  these  photometers  the  scale  on  the  gauge  is 
graduated  to  hundredths  of  an  inch  and  the  candle  j)ower,  corres- 
ponding to  the  pressure  which  exists  when  the  flame  is  adjusted  to 
the  proper  height,  is  obtained  from  a table  furnished  with  the  in- 
strument, either  separately  or  in  the  form  of  an  auxiliary  scale 
placed  below  the  pressure  scale  and  properly  tied  into  it.  In  tbe 
more  modern  forms  there  is  no  pressure  srale  as  such,  the  semi- 
circular scale  over  which  the  pointer  of  the  gauge  travels,  being 
graduated  to  give  the  candle  j)Ower  by  direct  reading,  as  shown 
on  the  accompanying  cut. 

It  is  cf  c >urse  important  that  the  gauge  should  show  the  correct 
pressure,  and  to  do  this  the  water  line  musj;  be  maintained  at  the 
proper  level  at  all  times.  The  adjustment  of  the  water  line  is  pro- 
vided for  by  a small  cylindrical  tank  mounted  on  the  side  of  the 
case  opposite  to  that  on  which  the  gas  cock  is  placed.  This  tank, 
which  communicates  with  the  gauge  by  a connecting  pipe,  is  pro- 
vided with  a piston,  and  the  space  below  this  piston  being  filled 
with  water,  the  water  line  of  the  gauge  can  be  readily  adjusted  to 
the  proper  level  by  moving  the  piston  up  or  down  according  as 
the  water  is  above  or  below  the  proper  point. 

Another  style  of  jet  photometer,  of  which  the  Jones  Jet  is  an  ex- 
ample, determines  the  candle  power  of  the  gas,  from  the  varying 
height  of  a flame  produced  by  burning  the  gas  through  a small  or- 
ifice at  a constant  rate  or  at  a constant  pressure.  The  Jones  Jet 
consists  of  a steatite  tip  with  a fine  circular  orifice  to  which  the  gas 
is  supplied  by  a volumetric  governor  and  the  candle  power  scale 
is  marked  on  a colored  glass  chimney  surrounding  the  flame. 

If  illuminating  gas  could  be  made  at  all  times  of  a uniform  com- 
position, a jet  photometer  if  once  correctly  adjusted  would  give 
fairly  accurate  absolute  candle-power  results.  Since  it  is  not  pos- 
sible to  make  such  gas  of  a perfectly  uniform  composition  such  a 
photometer  cannot  be  depended  upon  to  give  absolute  results  that 
are  accurate,  as  even  when  the  tip  is  of  the  proper  size  for  the  kind 
of  gas  to  be  tested  and  the  readings  are  correct  when  the  gas  has  a 
certain  composition,  any  change  in  this  composition  will  change 
the  readings  even  though  the  illuminating  value  remains  the  same. 
It  is  obviously  entirely  out  of  the  question  to  attempt,  as  is  some- 
times done,  to  use  the  same  jet  photometer  without  change  of  tip 
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for  both  coal  gas  and  carburetted  water  gas,  or  a mixture  of  coal 
gas  and  carburetted  water  gas. 

The  true  field  of  the  jet  photometer  is  to  furnish  a rapid  method 
of  obtaining  frequent  tests  of  candle  power  that  can  be  compared 
with  one  another  and  thus  afford  a check  upon  manufacturing  re- 
sults that  can  not  be  obtained  by  comparatively  infrequent  tests  made 
upon  a bar  photometer.  But  even  when  used  in  this  way  the  read- 
ing of  a jet  photometer  should  be  compared  every  day  or  two  with 
the  candle  power  as  shown  by  a bar  photometer  in  order  to  be 
certain  that  through  change  in  composition  of  the  gas  or  in  the 
size  of  the  orifice  in  the  tip,  these  readings  do  not  vary  too  much 
from  the  actual  candle  power  of  the  gas,  (Trustees.) 

8.  What  do  you  consider  the  smallest  size  of  cast-iron  pipe  ‘ 
which  it  is  advisable  to  lay  for  street  mains,  and  what  weight  per 
foot  or  per  length  of  12  feet  do  you  consider  suitable  for  this  size 
of  pipe? 

Ans.  It  is 'not  good  practice  to  lay  any  cast-iron  pipe  of  a 
smaller  diameter  than  4",  except  in  localities  where  it  is  reasonably 
•certain  that  a smaller  pipe  will  be  able  to  deliver  for  an  indefinite 
period,  without  undue  loss  of  pressure,  all  the  gas  required  in  the 
territory  to  be  supplied. 

A good  average  weight  for  4"  inch  cast-iron  pipe  is  220  lbs.  per 
length  of  12  feet,  or  about  18  lbs.  per  foot.  For  use  in  very  small 
towns  lighter  pipe  can  be  employed,  while  in  some  locations  in 
la-rge  cities  heavier  pipe  is  needed,  but  for  general  use  the  above  is 
as  stated  good  average  weight.  (Trustees.) 

9.  Describe,  with  sketches,  a cross,  or  four-way  branch,  for 
four-inch  cast-iron  pipe,  giving  the  dimensions  to  be  used  when  it 
is  provided  with  bells,  and  also  those  to  be  used  for  flanged  ends, 
including  the  number  of  bolts  and  diameter  of  bolt  circle. 

Ans.  A 4"  cross  or  four-way  branch  made  according  to  the 
American  Gas  Light  Association  standard  is  shown  on  the  accom- 
panying cut.  The  bell  cross  has  a bell  on  each  outlet  unless  other- 
wise specified,  although  any  desired  combination  of  bell  and  spigot 
ends  can  be  made.  The  distance  from  the  center  line  of  each  run  to 
the  bottom  of  the  bells  on  the  other  run  is  6".  The  depth  of  the 
bells  is  4"  and  the  other  dimensions  are  as  shown  on  the  cut. 

For  a flanged  cross  the  distance  from  the  center  line  of  the  runs 
to  the  faces  of  the  flanges  is  6"  in  each  case.  The  outside  diame- 
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ter  of  the  flanges  is  9",  the  diameter  of  the  bolt  circle  is  7^"  and 
the  flanges  are  drilled  with  four  holes  placed  as  shown.  (Trust- 
ees.) 

10.  What  details  of  construction  have  been  adopted  in  the 
manufacture  of  flat  flame  burners  in  order  to  ensure  that  the  com- 
bustion of  the  gas  shall  take  place  as  far  as  possible  under  the  con- 
ditions stated  in  the  answer  to  Question  No.  10  of  the  Second  Ser- 
ies for  1901? 

A/is.  The  following  details  of  construction  have  been  adopted 
to  put  into  effect  the  principles  brought  out  in  the  answer  to  Ques- 
tion No.  10  of  the  Second  Series  for  1901.  To  ensure  the  exist- 
ence of  a low  pressure  at  the  burner  tip  the  improved  forms  of  flat 
flame  burners  are  provided  either  with  some  form  of  governor,  which 
maintains  the  pressure  at  the  tip  constantly  at  the  proper  point, 
no  matter  how  much  the  pressure  on  the  piping  increases,  or  else 
with  a “ check,”  which  is  usually  a metal,  steatite  or  lava  disk  in- 
serted in  the  burner  pillar  so  as  to  cut  off  any  flow  of  gas  to  the  tip 
except  through  a hole  in  the  disk,  the  area  of  which  is  smaller 
than  that  of  the  opening  in  the  tip,  the  relation  between  the  area 
of  the  opening  in  the  check  and  that  of  the  opening  in  the  tip 
varying  with  the  pressure  at  which  the  burner  is  designed  to  be 
used  ; that  is,  the  higher  the  pressure  the  smaller  the  hole  in  the 
check  for  the  same  sized  tip. 

In  order  to  maintain  the  temjierature  of  the  flame  at  as  high  a 
point  as  possible  the  burner  tip  should  be  made  of  a non-conduct- 
ing substance,  since  if  made  of  metal  or  any  other  good  conductor 
of  heat  the  heat  which  is  absorbed  and  carried  away  by  the  tip  re- 
duces the  temperature  of  the  flame.  In  all  of  the  best  forms  of  flat 
flame  burners  the  tips  are  now  made  of  either  lava,  steatite  or 
enamel,  all  of  which  are  poor  conductors  of  heat. 

To  produce  a steady  even  flow  of  gas  without  any  swirling  mo- 
tion some  burners  have  placed  between  the  check  and  the  tip  a 
screen  of  fine  wire  gauze  which  breaks  up  any  currents,  and  ren- 
ders the  flow  of  gas  uniform  throughout  the  whole  area  of  the 
burner  pillar,  while  others  depend  upon  the  steadying  action  pro- 
duced by  the  large  area  of  the  burner  pillar  above  the  check  as 
compared  with  the  area  of  the  opening  in  the  tip. 

To  secure  an  equal  supply  of  gas  to  all  parts  of  the  flame,  slit 
./batswing)  burners  are  made  with  what  is  called  a hollow  top,  by 
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means  of  which  the  slit  is  kept  of  the  same  depth  in  all  parts  in- 
stead of  being  much  thicker  at  the  top  than  at  the  sides,  as  it. 
would  necessarily  be  if  the  top  of  the  tip  were  left  solid  instead  of 
hollowed  out  inside  to  conform  with  its  shape  outside.  The  effect 
of  extra  thickness  at  any  place  is  that  less  gas  passes  through  the 
slit  at  the  thick  place,  and  that  consequently  the  conditions  are  not 
the  same  at  all  parts  of  the  flame.  A further  improvement  in  this 
direction,  introduced  in  some  burners,  consists  in  cutting  the  slit 
with  a circular  saw  applied  from  above  the  tip  and  thus  making  it 
curved  on  the  bottom  instead  of  flat,  as  is  the  case  when  it  is  cut 
by  sawing  in  the  ordinary  way.  With  the  flat-bottom  slit  some  of 
the  gas  issues  at  right  angles  to  the  axis  of  the  burner  only  to  be 
folded  back  on  the  upper  part  of  the  flame  by  the  upward  draft  of 
air  caused  by  the  hea.t  of  the  flame,  while  with  a curved-bottom 
slit  this  effect  is  avoided  as  the  gas  issues  in  a direction  along 
which  it  is  free  to  travel  v/ithout  being  turned  aside,  and  the  flame 
is  thus  kept  of  more  even  thickness  throughout. 

In  Sugg’s  table  top  burners  the  effect  of  the  upward  rush  of  air 
in  increasing  the  thickness  of  the  lower  edges  of  the  flame  is  still 
further  guarded  against  by  forming  a circular  “ table  ” immediately 
under  the  top  of  the  tip,  the  projection  of  which  deflects  the  cur- 
rents of  air  and  prevents  them  from  rising  vertically  against  the 
flame.  (Trustees.) 

II.  How  would  you  test  various  samples  of  gas  cooking  stoves 
to  determine  which  was  most  economical  of  gas  and  at  the  same 
time  did  the  best  cooking  ? 

Ans.  The  comparative  efficiency  of  the  top  burners  of  various 
samples  of  gas  stoves  may  be  tested  by  determining  the  length  of 
tim.e  and  amount  of  gas  required  to  heat  a definite  (quantity  of 
water  from  a temperature  of  say  60*^  F.  to  the  boiling  point.  The 
same  kettle  should  be  used  throughout  the  tests  and  the  weight 
of  water  employed,  its  temperature  at  the  start,  the  exact  time  at 
which  it  begins  to  boil  and  the  amount  of  gas  consumed  must  be 
accurately  determined  in  each  case. 

The  efficiency  of  the  ovens  may  be  tested  by  determining  the 
time  and  amount  of  gas  required  to  bring  each  oven  up  to  a bak- 
ing heat  and  then  to  bike  a definite  weight  of  either  bread  or 
biscuit.  The  dough  must  be  all  ready  to  put  into  the  oven  as 
soon  as  the  required  heat  is  attained  so  that  no  gas  is  wasted 
while  waiting  for  the  dough  to  be  gotten  ready,  since  any  delay  of 
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this  kind  would  spoil  the  tests.  Each  oven  should  also  be  tested 
for  evenness  of  distribution  of  the  heat  throughout  its  whole 
interior.  This  can  be  done  by  placing  pieces  of  white  writing 
paper  in  different  parts  of  the  oven,  and  noticing  the  extent  to 
which  the  different  pieces  are -browned  when  the  oven  is  hot  enough 
to  bake.  The  more  nearly  they  all  approach  to  the  same  color 
the  more  uniform  is  the  distribution  of  heat  throughout  the  oven^ 
and  the  better  will  it  bake.  As  a rule  the  ovens  that  show  a good 
efficiency  by  the  baking  test  will  also  show  a uniform  distribution 
of  the  heat.  (Trustees.) 

12.  What  are  the  objects  sought  in  mixing  sand  with  lime  in 
making  lime  mortar  and  with  cement  in  making  cement  mortar, 
and  what  are  the  qualities  required  in  a sand  to  fit  it  for  use  in 
making  mortar  ? 

Ans.  “Sand  is  mixed  with  lime  or  cement  to  reduce  the  cost 
of  the  mortar;  and  is  added  to  lime  also  to  prevent  the  cracking 
which  would  occur  if  lime  were  used  alone.  Any  material  may  be 
used  to  dilute  the  mortar,  provided  it  has  no  effect  upon  the  dura- 
bility of  the  cementing  material  and  is  not  itself  liable  to  decay. 
Pulverized  stone,  powdered  brick,  slag,  or  coal  cinders  may  be 
used;  but  natur.d  sand  is  by  far  the  most  common,  although  fine 
crushed  stone,  or  ‘ stone  screenings,’  are  sometimes  employed  and 
are  in  some  respects  better  than  natural  sand. 

“ To  be  suitable  for  use  in  mortar,  the  sand  should  be  sharp, 
clean,  and  coarse;  and  the.  grains  should  be  composed  of  durable 
minerals,  and  the  size  of  the  grains  should  be  such  as  to  give  a 
minimum  of  voids,  i.  e.,  interstxes  between  the  grains. 

“The  usual  specifications  are  simply  : ‘ The  sand  shall  be  sharj), 
clean  and  coarse.’ 

“Sharp  sand,  z.  <?.,  sand  with  angular  grains,  is  preferred  to 
that  with  round  grains  because  (i)  the  angular  grains  are  rougher 
and  therefore  the  cement  will  adhere  better;  and  (2)  the  angular 
grains  offer  better  resistance  to  moving  one  on  the  other  under 
compression. 

“ The  sharpness  of  sand  can  be  determined  approximately  by 
rubbing  a few  grains  in  the  hand,  or  by  crushing  it  near  the  ear 
and  noting  if  a grating  sound  is  produced ; but  an  examination 
through  a small  lens  is  better.  Sharp  sand  is  often  difficult  to 
obtain,  an  1 the  requirement  that  ‘the  sand  shall  be  sharp’  is  prac- 
tically a dead  letter  in  most  specifications. 
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‘‘  Clean  sand  is  necessary  for  the  strongest  mortar,  since  an 
envelop  of  loam  or  organic  matter  about  the  sand  grains  will  pre- 
vent the  adherence  of  the  cement.  The  cleanness  of  sand  may 
be  judged  by  pressing  it  together  in  the  hand  while  it  is  damp ; if 
the  sand  sticks  together  when  the  pressure  is  rem.oved,  it  is  entirely 
unfit  for  mortar  purposes.  The  cleanness  may  also  be  tested  by 
rubbing  a little  of  the  dry  sand  in  the  palm  of  the  hand  ; if  the 
hand  is  nearly  or  quite  clean  after  throwing  the  sand  out,  it  is 
probably  clean  enough  for  mortar.  The  cleanness  of  the  sand 
may  be  tested  quantitatively  by  agitating  a quantity  of  sand  with 
water  in  a graduated  glass  flask ; after  allowing  the  mixture  to 
settle,  the  amount  of  precipitate  and  of  sand  may  be  read  from 
the  graduation.  Care  should  be  taken  that  the  precipitate  has 
fully  settled,  since  it  will  condense  considerably  after  its  upper 
surface  is  clearly  marked. 

‘‘  Although  it  is  customary  to  require  that  only  clean  sand  shall  be 
used  in  making  mortar,  a small  quantity  of  very  finely  powdered  clay 
will  not  materially  decrease  the  strength  of  the  mortar.  In  some 
instances  clay  to  the  amount  of  lo  per  cent,  of  sand  seems  not  to 
decrease  the  strength  of  the  mortar.  Mortar  contair  ing  consider- 
able clay  is  much  more  dense,  plastic,  and  watertight;  and  is 
occasionally  convenient  for  plastering  surfaces  and  stopping  leaky 
joints.  Such  mortar  is  not  affected  by  the  presence  of  water. 

Coarse  sand  is  preferable  to  fine,  since  (i)  the  former  has  less 
surface  to  be  covered  and  hence  requires  less  cement ; and  (2) 
coarse  sand  requires  less  labor  to  fill  the  interstices  with  the 
cement.  The  sand  should  be  screened  to  remove  the  pebbles,  the 
fineness  of  the  screen  depending  upon  the  kind  of  work  in  which 
the  mortar  is  to  be  used.  The  coarser  the  sand  the  better,  even 
if  it  may  properly  be  designated  fine  gravel,  provided  the  diame  er 
of  the  largest  pebble  is  not  too  nearly  equal  to  the  thickness  of  the 
mortar  joint. 

‘‘  If  the  voids  are  filled  with  cement,  uniform  coarse  grains 
give  greater  strength  than  coarse  and  fine  mixed,  or,  in  other 
words,  for  rich  mortar  coarse  grains  are  more  important  than  small 
voids.  But  if  the  voids  are  not  filled,  then  coarse  and  fine  sand 
mixed  give  greater  strength  than  uniform  coarse  grains;  or  in 
other  words,  for  lean  mortar  a small  proportion  of  voids  is  more 
important  than  coarse  grains. 

‘'As  a rule,  the  sand  ordinarily  employed  in  making  cement 
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mortar  is  much  too  fine  to  give  maximum  strength,  or  to  permit 
the  use  of  a minimum  amount  of  cement. 

‘‘  The  smaller  the  proportion  of  voids,  /.  (?.,  the  interstices  be- 
tween the  grains  of  the  sand,  the  less  the  amount  of  cement  re- 
quired and  consequently  the  more  economical  the  sand. 

“ Very  fine  sand  makes  a much  weaker  mortar  than  coarse  sand 
and  natural  sands  vary  considerably  in  the  proportion  of  vcids  and 
consequently  differ  in  the  amount  of  cement  required  to  produce 
any  particular  strength.  I’herefore,  before  adopting  a sand  for  a 
work  of  any  considerable  magnitude,  all  available  sands  should 
be  carefully  examined  with  reference  to  (i)  their  effects  upon  the 
strength  of  the  mortar,  (2)  their  per  cent,  of  voids  or  the  amount 
of  cement  required  with  each,  and  (3)  their  cost.  If  mortar  of 
any  particular  strength  is  desired,  the  proportion  of  cement  should 
be  adjusted  according  to  the  fineness  and  voids  of  the  best  avail- 
able sand.”  (Baker’s  Masonry  Construction.) 

(This  appendix  to  the  report  of  the  Trustees  Gas  Educational 
Fund  was  not  read  at  the  meeting.) 

The  President  : — What  disposition  do  you  desire  to  make  of 
this  report? 

Mr.  Jenkins: — I move  that  it  be  received  and  spread  upon  the 
minutes. 

Carried. 

The  Secretary; — Unless  some  objection  is  made,  1 will  follow 
the  usual  procedure  and  append  to  this  report  a full  set  of  the 
questions  and  answers  which  have  been  sent  out  during  the  year. 

The  President  : — There  is  no  objection  to  that. 

On  motion  of  Mr.  Walton  Forstall  the  reading  of  the  reports  of 
the  other  Special  Committees  was  postponed  until  after  the  read- 
ing of  the  President’s  address. 

The  President:  — I am  advised  that  the  Committee  on 
Nominations,  the  report  of  which  would  be  next  in  order,  is  not 
quite  ready  to  report,  and  if  there  is  no  objection  the  reading  of 
that  report  will  be  called  for  later  in  the  session. 

Next  in  order  will  be  the  reading  of  the  President’s  address,  and 
I will  ask  Vice-President  Beal  to  take  the  chair. 

The  President  then  read  the  following: 
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PRESIDENT’S  ADDRESS. 

Gentlemen  of  the  Association: — Another  year  has  passed 
into  history,  and  we  find  ourselves  gathered  for  the  Twenty-ninth 
annual  meeting  of  this  Association,  in  the  city  of  this  country, 
from  which, — those  of  us  who  are  so  fortunate  as  to  have  lived  at 
some  time  within  its  influence,  believe  it  is  from  here, — all 
knowledge  is  supposed  to  emanate.  Therefore,  it  is  eminently  fit- 
ting and  proper  that,  standing  in  the  doorway  of  the  Twentieth 
Century,  we  should  convene  here  with  the  assurance  that  this 
meeting  shall  be,  at  least,  the  equal  of  any  that  have  gone  before ; 
and,  viewed  from  the  standpoint  of  history,  patriotism  and  enthu- 
siasm, a meeting  in  such  a city,  and  under  such  circumstances,  can 
be  nothing  short  of  success. 

At  the  begianing  of  our  proceedings,  I deem  it  my  duty  to  speak 
a word  in  memory  of  our  late  President  of  the  United  States,  Wil- 
liam McKinley,  whose  cruel  death  we  all  mourn.  It  is  especially 
fitting  that  a halt  be  made  in  the  proceedings  of  this  organization 
of  business  men  while  we  lay  tribute  upon  the  grave  of  a man  who 
see-ms  to  us  as  nearly  perfect  in  his  private  and  public  life  as  mere 
mortals  can  be.  He  had  been  a patriot  from  his  youth  up,  serving 
his  country  in  war  in  early  manhood.  He  learned  to  love  his 
country  in  the  years  of  his  country’s  distress,  and  the  patriotism 
thus  grounded  and  rooted  was  such  as  caused  him  to  be  constantly 
mindful  of  the  republic’s  welfare.  When  the  war  threatened,  he 
was  determined  not  to  have  war  until  all  efforts  toward  peace 
had  been  tried  and  found  wanting,  and  then,  when  war  came  he 
pursued  it  with  the  vigor  which  alone  characterizes  the  race  of 
people  born  to  independence,  self  reliance  and  courage.  The 
country  mourns  McKinley;  the  world  mourns  McEIinley,  and  this 
Association  representing  such  great  interests  will  certainly  pardon 
this  brief  reference  to  a man  whose  life  had  been  given  for  his 
country  and  who  had  been  singularly  free  from  the  common  frail- 
ties ofmen.  It  is  especially  proper  at  this  our  meeting  in  Boston,, 
the  “ cradle  of  liberty,”  that  we  all  pay  tribute  to  a man  who  loved 
liberty,  and  died  exemplifying  the  freedom  and  equality  of  all 
American  people. 

It  has  been  the  custom  of  my  predecessors,  1 believe,  to  briefly 
review  what  has  transpired  during  the  year,  what  successes  have 
been  attained,  and  to  declare  for  the  future  so  far  as  present  indi- 
cations may  suggest. 
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In  retrospect,  therefore,  what  has  been  accomplished  during  the 
year  that  is  worthy  of  mention  here?  It  is  certain  that  we  are 
working  along  conservative  lines,  and  that  progress  is  being  con- 
stantly made ; but  nothing  startling  has  been  developed  or  ac- 
complished. In  manufacture,  we  believe  that  money  is  saved  here 
and  there  only  where  attention  is  given  to  details;  in  truth,  the 
difference  between  good  and  ordinary  results  may  be  gauged  by 
either  indifferent  or  close  attention  to  minute  details ; and  it  goes 
without  saying  that  the  Superintendent  or  Manager  of  a works 
must  have  the  education,  inclination,  and  disposition  on  his  own  part 
backed  by  the  assistance,  appreciation,  and  liberality  of  his  supe- 
riors, and  the  interest  and  co-operation  of  his  subordinates  and 
those  in  his  employ,  in  order  that  he  may  bring  about  such  a happy 
condition  as  will  enable  him  to  analyze  his  work  from  day  to  day, 
and  to  discover  here  and  there  where  these  details,  to  which  I 
make  reference,  can  be  improved  upon. 

At  this  time  we  hear  much  about  drawing  and  charging  machin- 
ery, and  inclined  retorts  for  the  large  coal  gas  works  of  this  and 
other  countries;  and  I doubt  not  that  for  such  works  this  sort  of 
machinery  and  construction  will  be  adopted  where  not  now  in  use  ; 
but,  who  will  say  that  for  the  average  sized  gas  works  of  this 
country  either  would  be  applicable  from  the  standpoint  of  econ- 
omy? I do  not  wish  to  be  understood  as  saying  that  such  appli- 
ances and  construction  are  not  practicable  even  for  small  works, 
but  up  to  the  present  time,  so  far  as  I have  information,  neither, 
for  obvious  reasons,  1 believe,  would  be  profitable. 

There  is  opportunity  for  the  average  sized  woiks  to  develop  or 
improve  its  mechanical  devices  for  the  more  economical  handling 
of  coal  and  purifying  material,  and  where  the  preparation  of  coke 
for  the  trade,  may  be  reduced  to  the  minimum.  1 do  not  mean  to 
convey  the  idea  but  that  this  is  being  ^one  at  many  works,  possi- 
bly at  more  than  1 have  knowledge  of,  and  yet,  with  what  1 have 
seen,  there  is  chance  for  improvement  along  these  lines. 

During  the  past  three  years  there  has  been  a decided  advance 
in  the  price  of  oil  for  gas  making  purposes,  which  advance,  and  the 
fact  that  coal  prices  were  down  in  1899  and  1900  caused  many  gas 
managers  to  either  revive  their  old  coal  gas  benches  or  to  build 
new  ones.  These  changes,  where  changes  have  been  made,  were, 
during  this  period,  of  practical  advantage,  especially  in  localities 
where  the  standards  of  candle  power  required  were  not  so  high  as 
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to  make  the  exclusive  manufacture  of  coal  gas  piohibitive.  And 
yet,  during  this  period  of  high  priced  oil  and  low  priced  coal,  I 
have  it  upon  good  authority  that  the  number  of  water  gas  ma- 
chines and  their  aggregate  capacities  have  been  increased  each 
year  during  the  past  three  years.  This  may  be  due  either  to  the 
great  energy  displayed  by  manufacturers  of  water  gas  a[)paratus, 
to  the  comparative  cheapness  of  such  apparatus  over  modern  coal 
gas  installations,  or  to  conditions  depending  upon  locality;  but 
presumably  because  it  has  become  a well  defined  policy  by  the 
gas  companies  of  this  country  that  in  cities  of  30,000  people  and 
upwards,  the  interests  of  their  patrons  would  at  all  times  be  better 
served  by  having  both  types  of  apparatus  at  their  command. 

Concerning  the  price  of  oil,  it  is  undoubtedly  true-that  the  ten- 
dency to  advance  prices  has  received  'a  check  by  the  recent  dis- 
coveries of  oil  in  Texas.  Whether  this  oil  will  be  economical  for 
us  to  use  will  depend  upon  price  and  the  results  of  trial,  to  be  de- 
termined by  experiment  and  experience.  Elaborate  experiments 
in  the  use  of  'Texas  oil  have  been  made  at  the  works  under  my 
management  during  the  past  summer,  but  the  conclusions  reached, 
as  a result  of  these  experiments,  and  in  comparison  with  other 
oils,  I am  not  prepared  to  state,  for  enough  information  is  con- 
tained therein  to  furnish  material  for  an  instructive  paper.  Certain 
it  is,  that  the  discovery  of  oil  in  Texas  has  had  a stimulating  effect 
in  the  erection  of  new  water  gas  apparatus.  'I'he  estimated  daily 
output  of  the  Beaumont  (Texas)  oil  field  is  700,000  bbls.,  although 
doubt  exists  in  the  minds  of  those  who  are  in  a position  to  know,  as  to 
the  correctness  of  the  statement ; but,  comparing  the  estimated  daily 
output  of  other  oil  fields  outside  the  Beaumont  district,  (160,000 
bbls  ) and  making  a liberal  allowance  for  the  former  estimate, 
we  cannot  but  conclude  that  any  further  advance  in  present  rates 
for  oil  is,  to  say  the  least,  remote.  1 he  permanence  of  the  so- 
called  Beaumont  “gushers  ” cannot  be  predicted,  but  the  discovery 
of  oil  there  will  undoubtedly  stimulate  a large  amount  of  prospect- 
ing all  over  Texas,  with  the  belief  that  other  paying  “ strikes  ” will 
be  made  in  the  near  future. 

There  appears  to  be  no  diminution  in  the  quantity  of  good  gas 
coals  in  sight,  and  as  the  price  of  this  product  is  regulated  almost 
entirely  by  rates  for  transportation,  the  price  at  the  mines  remain- 
ing almost  constant,  it  would  seem,  in  view  of  the  circumstances, 
that  railroad  companies  may,  and  undoubtedly  will,  make  rates 
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that  will  enable  those  of  us  remote  from  water  transportation  to- 
still  seriously  consider  whether  it  shall  be  coal  gas,  water  gas,  or 
both. 

The  item  of  purification  is  now  such  a small  one  as  compared 
with  former  years,  that  while  new  schemes  have  been  advanced  in 
the  number,  arrangement,  and  construction  of  boxes  employed, 
the  notion  prevails  that  with  four  boxes  of  ample  size,  a good 
quality  of  oxide,  an  1 convenient  means,  for  handling  it  quickly,  we 
would  hesitate  a long  time  before  adopting  anything  different. 

The  market  for  residual  products  continues  good,  and  especially 
that  for  coke.  The  demand  for  the  latter  is,  of  course,  in  a large 
degree,  due  to  locality  and  controlled  by  the  price  of  anthracite 
and  bituminous  coal  in  that  locality;  but  there  is  very  much  in 
educating  people  to  an  intelligent  and  economical  use  of  coke  in 
whatever  sort  of  appliance  it  is  to  be  used.  I wish  to  emphasize 
the  word  education,  as  used  in  this  sense,  for  I know  from  experi- 
ence that  much  can  be  accomplished  in  this  direction,  for  1 pre- 
sume there  is  more  ignorance  displayed  by  the  aveiage  individual 
in  the  operation  of  any  heating  device  requiring  fuel,  and  especially 
in  the  economical  use  of  coke,  than  in  almost  anything  else. 

Upon  the  important  question  of  storage,  w’e  find  that  even 
though  ample  holder  capacity  is  an  excellent  precaution,  we  can 
run  mach  closer  to  any  demands  made  upon  our  works  than  for- 
merly ; and  this  condition  has  been  brought  about  principally  by 
the  introduction  of  water  gas  apparatus.  It  might  also  be  truth- 
fully said  that  the  successful  distribution  of  gas  under  high  pressure, 
eliminates  in  a large  degree  the  necessity  of  having  holder  capac- 
ity so  much  in  excess  of  daily  needs  as  was  formerly  thought 
necessary. 

"JTere  is  a disposition  among  present  day  writers,  supplemented 
by  the  opinions  of  men  advanced  in  the  business,  to  substitute 
another  standard  for  the  one  so  long  in  use,  and  the  one  we  have 
held  so  much  in  reverence,  to  wit:  candle  power;  and  to  substi- 
tute therefor,  heating  value,  or  the  heat  unit.  And  with  this 
disposition,  comes  the  suggestion  of  a lower  illuminating  ])Ower; 
and  why  not,  since  the  tendency  is  almost  universal  toward  the 
use  of  the  VVelsbach  burner  or  some  other  type  of  incandescent 
gas  butner.  Why,  unless  compelled  by  some  legislative  act,  is  it 
necessary  for  us  to  distribute  to  our  consumers,  a gas  of  say 
twenty  (20),  twenty-two  (22),  twenty-four  (24),  or  even  higher 


illuminating  value,  when,  with  a gas  of  say  fourteen  (14),  sixteen 
(16),  or  eighteen  candle  power  and  the  use  of  the  Welsbach,  or  a 
similar  type  of  burner,  there  can  be  obtained  nearly  equal  results 
for  our  consumers,  and  certainly  increased  benefits  to  ourselves. 
We  may  not  at  once  agree  with  Prof.  Macadam  who,  in  a lecture 
before  the  North  British  Association  of  Gas  Managers,  says,  in 
referring  to  the  Welsbach  burner  “The  light  is  not  obtained  from 
the  constituents  of  the  gas,  except  indirectly  from  the  heat  of  com- 
bustion; a perfectly  non-luminous  gas,  or  a very  low  candle  power 
gas,  provided  it,  in  burning,  gives  a sufficient  amount  of  heat, 
should  furnish  just  as  good  a light  result  as  a high  quality  gas;  ” 
and  yet  the  statement  is  undoubtedly  true.  If,  therefore,  as  seems 
to  be  a fact,  the  tendency  is  for  a new  standard,  it  behooves  us  to 
keep  in  mind  any  legislation  bearing  upon  this  question  ; or  for 
those  of  us  anticipating  in  the  near  future,  a renewal  of  franchises, 
or  the  seeking  of  new  ones,  to  see  to  it  that  the  standard  agreed 
upon,  whether  it  be  a lighting  or  heating  value,  is  such  as  will 
enable  our  enjoying  the  benefits  which  seem  nov/  to  be  in  the  air, 
and  which,  though  to  some,  may  seem  a step  backward,  yet  in  the 
“ march  of  progress”  are  destined  to  be  upon  us  before,  possibly, 
we  are  prepared  for  them.  There  is  much  that  may  be  said  in 
favor  of  such  a new  standard  as  has  been  referred  to,  and  a lower 
candle  power,  but  both  have  already  received  the  attention  of 
eminent  writers,  and  enough  remains  to  furnish  material  for  a 
paper  by  some  member  of  the  Association  who  has  given  the  sub- 
ject more  thought  and  study  than  is  indicated  by  the  brief  allusion 
I have  herewith  made  to  it. 

The  past  year  has  been  a notable  one  for  extensive  improve- 
ments and  repairs,  both  at  works  and  to  our  distributing  systems  ; 
this  is  explained  by  reason  of  great  reductions  in  the  prices  of  all 
materials  entering  into  the  construction  of  new  work;  also  because 
all  work  that  could  possibly  be  postponed  last  year  and  the  year 
before,  was  held  up  on  account  of  these  high  prices ; also  because 
the  constant  growth  of  our  business  has  made  it  imperative  that 
we  be  prepared  to  meet  the  increasing  demands.  Our  distributing 
system.s  have  been  extended  either  for  nev/  business  into  new  terri- 
tory, or  augmented  so  as  to  render  better  service  in  that  territory 
already  covered.  In  many  of  the  cities  and  larger  towns  repre- 
sented here,  I believe  both  have  been  necessary,  for  there  seems 
to  be  no  limit  to  the  demand  for  gas  in  our  respective  communities. 
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Naturally,  we  inquire  as  to  the  cause  of  this  increased  popular- 
ity in  the  use  of  gas;  and  we  are  compelled  to  answer  that  it  is 
because  of  the  neglected  education  of  our  consumers  already 
secured  and  prospective;  for  we  have  only  recently  awakened  to 
the  fact  that  our  business  has  not  been  conducted  along  the  same 
progressive  lines  as  have  other  manufacturing  industries. 

It  has  only  been  during  comparatively  recent  years  that  we 
have  exerted  ourselves  to  find  a market  for  our  product ; hereto- 
fore, we  have  devoted  most  of  our  time  and  energies  toward  secur- 
ing economical  results  at  our  works  by  saving  here  and  there  a few 
cents,  or,  possibly,  fractions  of  cents,  in  the  cost  of  gas 
in  the  holder,  believing  that  when  this  was  done,  coupled 
with  some  attention  to  leakage,  we  had  performed  our 
duty  faithfully  and  well.  Many  of  us  are  familiar  with  the  methods 
formerly  employed  in  computing  the  cost  of  our  gas.  The  holder 
cost  multiplied  by  two  was  generally  considered  as  a reasonable 
estimate  of  the  cost  at  burner; ‘it  is  evident  that  such  method 
would  not  now  be  a safe  one  to  depend  upon,  for  while  the  cost 
of  manufacture  has  been  greatly  reduced  in  recent  years,  the  cost 
of  distribution  has  been  largely  increased,  due  to  more  liberal 
methods  employed  to  secure  and  hold  business ; for  we  are  ever 
on  the  alert  for  new  .schemes  and  ideas  that  will  enable  us  to  in- 
crease the  sale  of  our  product.  Witness  our  efforts  in  this  direction ! 
We  have  offices  that  are  a credit  to  any  community,  equipped 
with  attractive  furnishings  and  fixtures;  we  display  gas  consuming 
devices  of  all  sorts,  kind,  and  description,  in  a manner  that  is  the 
envy  of  the  retail  merchant;  and  we  employ  competent  salesmen 
and  saleswomen,  who  are  peculiarly  and  particularly  adapted,  not 
only  to  sell  these  devices  but  to  give  instruction  in  their  use;  we 
advertise  our  wares  and  their  use  in  daily  papers,  and  magazines; 
on  bill  boards,  theatre  programs,  and  in  every  other  way  that  we 
believe  to  be  judicious  methods  of  advertising.  We  seemingly  do 
everything  to  keep  the  use  of  gas  before  the  people.  We  keep 
solicitors  in  the  field  the  year  around  and  can  tell  at  any  moment 
from  the  reports  of  these  solicitors  who,  upon  a certain  street  do 
not  use  gas  and,  why  they  are  not  using  it.  Encouraged  by  the 
knowledge- that  our  product  has  passed  beyond  the  stage  of  luxury 
to  that  of  necessity,  and  coupled  with  the  fact  that  the  majority 
of  us  are  selling  at  a rate  that  will  enable  everybody  to  use  gas, 
which  rate  has  either  been  established  by  ourselves  as  good  busi- 
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ness  policy,  or  through  compulsion  brought  about  by  local  con- 
ditions; is  it  a:iy  wonder  that  the  limit  of  our  business  and  the 
territory  to  be  covered,  seems  just  as  far  off  now  as  it  did  several 
years  ago  ? d'he  wealthy  and  the  well-to-do  classes  in  our  re- 
spective communities  are  now  supplied,  except  such  as  may  locate 
and  build  later  on  ; our  business  now,  therefore,  is  to  educate  and 
supply  those  possessed  of  less  of  this  world’s  treasure,  and  I doubt 
not  but  I express  the  opinion  of  most  of  you  when  1 say  that  this 
is  desirable  business,  and  the  kind  that  is  worth  looking  after  ; 
because  this  cla^s  of  people  are  masters  or  mistresse'^  of  their 
own  households,  use  only  what  they  can  afford  to  pay  for,  and  pay 
for  what  they  have,  and  usually  without  complaint.  In  saying 
this  much  upon  the  question  of  selling  gas,  I realize  that  I am 
tresspassing  upon  a paper  that  will  presently  be  presented  by  a. 
gentleman  who  knows  all  about  the  subject  assigned  him.,  but  I 
cannot  refrain  since  it  suggests  other  thoughts. 

It  is  pleasing  to  contemplate  that  by  the  efforts  put  forth  to  in- 
troduce gas  engines,  stoves,  ranges,  water  heaters,  etc.,  we  have 
brought  our  day  consumption  up  to  a point  where,  in  many  in- 
stances, it  far  exceeds  the  night  consumption  ; and  yet  we  must  not 
forget  that  we  are  in  the  lighting  business  as  well,  and  that  no  op- 
portunity should  be  lost,  either  to  hold  old  consumers  or  to  secure 
new  ones.  We  have  had  competition  in  the  past  with  electricity 
that  was  disastrous  to  the  companies  furnishing  it,  because  it  was 
illegitimate,  due  to  the  then  prevalent  custom  of  selling  cuirent  by 
contract,  and  therefore,  with  no  very  clear  conception  of  the  cost 
of  supplying  the  consumer.  I believe  I am  safe  in  saying  that  there 
has  been  a marked  change  in  such  methods,  and  that  now,  it  is  the 
exception,  rather  than  the  rule,  where  electric  current  is  sold  by 
contract.  Electric  companies  have  found  out  that,  for  iheir  own 
protection,  and  as  a business  proposition,  the  only  profitable  way 
their  business  can  be  conducted  is  by  the  use  of  the  meter. 
Hence,  competition  with  electricity  for  light  becomes  a legitimate 
one;  and,  under  the  circumstances,  our  judgment  is  that  gas  com- 
panies have  nothing,  at  present,  to  fear. 

We  must  not  forget  that  we  a7'e  m the  business  of fumiishing  lights 
as  well  as  fuel  and  power.  That  electric  companies  are  upon  a 
firmer  basis  than  in  the  past  cannot  be  disputed ; and  it  is  gratify- 
ing that  it  is  so ; they  have  also  made  rapid  strides  in  the  economy 
of  operating,  due  to  the  general  adoption  of  slow  s])eed  condens- 
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ing  engines,  coupled  direct  to  the  dynamo  ; and  by  the  installa-^ 
tion  of  larger  units  ; also  the  development  of  the  polyphase  alter- 
nating system,  and  the  introduction  of  the  enclosed  arc  lamp,  par- 
ticularly for  street  lighting.  As  a result,  the  electric  ])lant  of  to- 
day can  be  designed  on  lines  of  greater  simplicity  as  to  system, 
and  can  attain  far  greater  economy  in  operating. 

The  disposition  to  consolidate  gas  and  electric  properties  in 
smaller  towns  and  cities  is,  I believe,  good  business  policy,  inas- 
much as  the  tendency  to  f:ut  rates  for  either  gas  or  electricity  be- 
low what  is  profitable,  is  avoided,  as  under  united  management 
reasonable  rates  for  either  that  will  be  profitable  can  be  made  and 
maintained. 

It  IS  in  the  field  of  light  and  power  principally,  that  we  meet  our 
electric  competitors,  if  such  they  can  now  be  called  ; for  we  are 
disposed  to  believe  that,  as  the  years  pass,  the  lines  are  not  so 
tightly  drawn  ; each  has  its  sphere  of  usefulness,  and  each  is  mak- 
ing more  rapid  progress  in  the  development  of  their  respective 
business,  and  in  the  service  given,  than  if  either  were  in  full  pos- 
session. The  situation  is  an  extremely  interesting  one,  and  we 
look  forward  to  the  future,  with  a full  realization  that  it  will  be 
necessary  for  us  to  understand  and  to  take  advantage  of  our  ojj- 
portunities. 

Through  the  instrumentality  of  the  Welsbach  and  other  incan- 
descent gas  burners,  we  are  able,  by  giving  a superior  light  and  a 
cheaper  one,  to  more  than  hold  our  own,  provided  we  give  to  the 
incandescent  gas  burner  such  attention  as  it  requires  to  render 
efficient  and  satisfactory  service ; and  in  this  connection,  it  is  well 
to  emphasize,  what  probably  most  of  us  have  found  out,  that  it 
pays  to  inspect  the  burners  and  mantles;  and  to  undertake  to 
keep  out  of  the  field  anything  and  everything  but  the  best.  There 
is  opportunity  here  also,  for  the  education  of  our  customers;  if  we 
could  but  establish  their  confidence  to  that  extent  that  they  would 
rely  upon  our  statements  as  to  the  efficiency  of  certain  burners  as 
compared  with  certain  others,  and  not  be  “ buncoed  ” by  travel- 
ing dealers,  whose  only  object  is  to  sell  their  burners  without  cnre 
as  to  the  results  which  may  follow,  we  would  have  achieved  much 
in  the  right  direction.  This,  I believe,  will  be  accomplished  in 
time,  but  it  will  require  everlasting  diligence  on  our  part;  and  it 
means  that  we  must  keep  the  right  sort  of  men  m the  field  all  tlie 
time,  to  assist  in  doing  it. 
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If,  in  competition  with  the  electric  light,  we  can  give  more  light 
for  less  money,  ii  behooves  us  to  look  to  the  comparative  conven- 
ience of  gas;  for  we  admit  that  for  convenience  in  lighting  and 
extinguishing,  and  for  certain  decorative  purposes,  the  electric  light 
is  superior  to  gas  light ; but  cannot  the  difference  of  convenience 
be  reduced  by  the  installation  of  electric  gas  lighting  devices? 
These  have  been  introduced  in  the  larger  cities,  and  more  espec- 
ially in  the  East,  and  in  reality  are  no  new  thing,  but  in  the 
smaller  cities  and  towns,  especially  in  the  West,  I doubt  if  they 
have  received  the  attention  to  which  they  are  entitled.  I believe 
it  would  pay  any  well  regulated  company  to  have  in  its  employ  a 
man  who  is  competent  to  furnish  estimates  and  perform  this  class 
of  work  in  conjunction  with  the  house  pjping  and  fixture  business. 

Gas  lighting,  by  means  of  chain  by  passes,  is  convenient,  but  not 
absolutely  satisfactory,  especially  v/here  used  in  conjunction  with 
the  Welsbach  burner.  So-called  self  lighters  are  on  the  market, 
but  these  must,  and  undoubtedly  will,  be  improved  upon  before 
they  can  be  generally  used  with  satisfaction.  The  introduction  of 
alhsuch  devices  should  be  encouraged,  and  not  too  quickly  con- 
demned, for,  be  it  remembered  that  the  Welsbach  burner  v/ould 
have  been  short  lived  if  its  early  existence  had  depended  upon  the 
approval  of  its  patrons,  or  the  enthusiasm  of  ourselves.  Its  suc- 
cess was  due  to  the  energy  ^md  persistence  of  those  who  had  faith 
in  the  future  of  the  burner,  and  to  them  our  thanks  are  emphati- 
cally due,  that  we  are  to-day  able  to  perform  so  large  a percentage 
of  the  lighting  business. 

It  is  pleasing  to  note  that  we  are  making  progress  in  the  intro- 
duction of  gas  engines,  and  while  still  handicapped  on  account  of 
the  first  cost  of  installation  as  compared  with  the  electric  motor, 
yet,  we  are  able,  by  reason  of  the  smaller  cost  of  operating  per  unit 
of  power  furnished,  to  place  an  occasional  engine;  and  this  occa- 
sional engine  means  the  addition  of  others.  To  make  satisfactory 
progress  in  this  respect,  my  advice  would  be,  to  first  select  the  best 
engine  we  have  any  knowledge  of  (not  the  cheapest),  and  beware 
of  the  engine  that  may  be  converted  quickly  from  a gasoline  to  a 
gas  engine,  or  vice  versa,  for  they  are  not  to  be  depended  upon  for 
economy  ; select  from  your  force  a man,  if  you  have  one,  compe- 
tent, not  only  to  talk  gas  engine  but  who  is  also  thoroughly  posted 
in  its  operation ; one  who  is  able  to  figure  the  relative  cost  of 
operating  with  steam,  electricity,  or  gasoline.  Each  engine  in- 
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stalled  should  be  inspected  at  intervals  so  as  to  discover  any  de- 
fects, if  any  exist,  and  to  remedy  them.  In  my  experience,  the 
average  user  of  a gas  engine  has  little  regard  for  the  cleanliness  of 
the  machine  or  the  surroundings;  in  his  judgment,  it  is  necessary 
only  to  give  it  oil  (any  kind  will  do),  to  turn  on  the  gas  and  let  it 
go  until  he  is  ready  to  stop  it ; and  the  same  method  of  operation 
is  pursued  day  after  day.  It  would  seem,  therefore,  that  our  busi- 
ness from  the  time  our  product  leaves  the  holder  until  registered 
on  the  meter  dial,  is  one  of  education;  education  that  means  an 
expenditure  of  money,  thought  and  energy,  but  which,  in  the  light 
of  present  and  anticipated  results,  will  pay. 

Referring  briefly  to  the  question  of  gas  for  street  lighting  which, 
for  a number  of  years  seemed  to  have  been  relegated  to  the  rear 
rank,  in  the  march  of  progress,  is  now,  we  are  happy  to  note,  grad- 
ually working  itself  to  the  front  again. 

The  public,  always  in  a receptive  mood  for  the  newest  and 
latest  things  out,  saw  in  the  electric  arc  lamp  a light  that  would 
convert  darkness  into  day  light;  hence,  cities  and  towns  made 
haste  to  adopt  this  new  method  of  lighting  and  generally  without 
regard  to  cost.  It  has  had  its  trial  and  served  its  purpose,  to  the 
extent,  even,  of  displacing  in  many  towns  and  cities,  all  the  gas 
lamps  originally  in  use  ; but  it  has  been  discovered  that  too  much 
light  in  some  places  and  none  in  others,  and  especially  in  the  resi- 
dence portions  of  cities,  is  not  satisfactory ; that  the  more  even 
distribution  of  light  by  the  gas  lamp,  and  beneath  the  foliage,  is 
preferable.  And  it  has  been  discovered  that  where  gas  is  em- 
ployed that  the  bugs  and  insects,  and  “ every  creature  which  is 
* * * on  the  earth  and  under  the  earth,  and  such  as  are  in 

the  sea  ” do  not  reach  that  size  and  magnitude,  and  are  not  so 
numerous  that  they  fall  down  in  heaps  to  be  carried  away  by  the 
scavenger  the  next  day 

We  admit  that  every  arc  lamp  placed  in  the  business  portion  of 
a city  is  equal  to  a policeman,  and  we  are  unmindful  if  companies 
furnishing  them  do  receive  as  much  compensation  therefor  as  the 
average  policeman  receives,  but  in  the  light  of  the  present  day,  we 
are  not  willing  to  admit  that  for  residence  street  lighting  the  electric 
arc  lamp,  as  usually  placed,  is  the  equal  of  good  gas  lamps  placed  at 
intervals  of  say,  from  one  hundred  (loo)  to  one  hundred  and  fifty 
{150)  feet  apart,  having  flat  flame  burners,  and  consuming  at  the  rate 
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of  six  feet  of  gas  per  hour;  said  lamps  to  be  of  an  attractive  design^ 
kept  clean,  and  in  good  repair.  And  this  leads  me  to  suggest  that 
we  are  by  no  means  dependent  upon  the  fiat  flame  burner  for 
street  lighting ; for  the  incandescent  gas  burner  enclosed  in 
lanterns  especially  adapted  for  their  use  have  made,  through  the 
energy  of  those  introducing  them,  and  because  of  real  merit,  very 
satisfactory  progress;  and  1 have  it  upon  good  authority  that  these 
have  been  placed  in  many  of  the  larger  cities  of  the  country  to  a 
total  number  of  100,000,  and  with  prospects  for  their  continued 
rapid  increase.  I am  sure  that  the  satisfactory  results  given  by 
these  lamps  may  be  attributed  to  the  care  and  attention  they  re- 
ceive, and  it  is  evident  from  the  number  placed  that  they  are  giv- 
ing satisfaction  in  communities  where  they  have  been  installed. 
These  lamps  are  placed  at  an  average  distance  of  one  hundred  and 
fifty  feet  apart,  the  price  depending  upon  the  price  of  gas  in  that  city 
or  town.  Those  of  you  who  have  seen  a street  lighted  exclusively 
with  Welsbach  lamps  know  how  favorable  the  comparison  is  to  a 
street  where  electric  arc  lamps  are  used,  especially  if  employed  in 
a residence  section. 

('oncerning  acetylene  lighting,  I understand  that  the  manufac- 
ture of  carbide  at  Niagara  Falls  and  the  Sault  Ste.  Marie  is  being 
made  in  large  and  increasing  quantities,  indicating  that  there  is  a 
demand  for  it  somewhere.  It  is  probable  that  this  demand  comes 
from  towns  too  small  for  the  profitable  operation  of  a coal  or  v/ater 
gas  works ; and  there  being  many  such,  little  doubt  need  exist  but 
that  this  industry  has  a bright  future. 

I understand  that  the  gradual  and  continued  reduction  in  the 
price  of  carbide  makes  it  possible  for  acetylene  to  be  produced 
cheaply  enough  to  attract  the  attention  of  town  councils  for  the 
lighting  of  streets  and  public  buildings. 

In  passing  it  may  not  be  out  of  place  to  mention  that  the  ques- 
tion of  electrolyses  has  received  such  vigorous  attention  in  difi'erent 
parts  of  the  country,  that  street  railway  companies  are  giving 
prompt  and  careful  attention  to  their  construction  work,  both  on 
new  lines  and  by  the  repairing  of  old  ones,  so  as  to  obviate  or  re- 
duce to  the  minimum,  as  far  as  present  information  will  enable 
them,  any  electrolytic  damage  to  underground  pipes  conveying 
gas  or  water. 

The  question  of  the  taxation  of  public  franchises  is  one  that 
always  confronts  us,  and  like  Banquo’s  ghost  “ will  not  down,’" 
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yet  it  is  strange  that  it  should  be  a never  ceasing  source  of  trouble 
and  discussion. 

A franchise  is  simply  a privilege,  a right,  and  is  not  property. 
The  State  grants  the  right  or  privilege,  which  is  an  intangible 
something,  and  surrounds  it  with  all  those  limitations  and  condi- 
tions deemed  necessary  for  the  protection  of  the  public.  After 
this  is  done,  it  immediately  taxes,  not  alone  all  of  the  property  be- 
longing to  the  corporation  holding  the  franchise,  but  taxes  the  very 
privilege  it  has  just  granted.  The  State,  in  granting  the  franchise, 
retains  the  right  to  control  it  and  fix  all  charges  in  connection 
with  it.  dTe  courts  hold  that  the  State  retains  the  right  to  de- 
termine all  charges  and  tolls,  thus  leaving  the  value  of  the  fran- 
chise at  the  absolute  mercy  of  every  municipality;  then,  having 
done  this,  attempts  to  exercise  the  right  of  taxing,  if  necessary, 
this  very  public  franchise  out  of  existence. 

In  this  way  e'very  corporati  n engaged  in  a public  utility  is  sub- 
ject to  two  methods  of  spoliation  at  the  hands  of  municipal  booies. 
Does  the  treasury  need  money,  the  taxing  body  imposes  a tax 
upon  the  franchise,  as  it  sees  fit.  Do  the  people  demand  a reduc- 
tion in  the  charge  for  gas,  electricity  or  the  like,  the  municipal 
authorities  proceed  to  at  once  reduce  the  price  to  the  consumer; 
so  that  the  receipts  are  reduced  at  one  end  while  the  tax  for  the 
privilege  to  do  business  remains  the  same  or  is  increased. 

It  is  now  conceded  that  the  sovereignty  retains  the  power  to 
fix  the  charge  for  all  public  utilities  at  such  reasonable  figure  as 
shall  yield  reasonable  returns  on  the  investment,  not  upon  the  in- 
^ estment  with  the  value  of  a supposed  franchise  added.  Yet  while 
we  are  allowed  to  earn  only  a return  on  the  actual  value  of  the 
tangible  property,  we  are  taxed  on  the  value  of  the  franchise,  for 
which  we  are  entitled  co  no  consideration  in  fixing  our  earnings. 

It  is  clear  from  this  that  a franchise  is  not  and  ought  not  to  be  a 
subject  of  taxation.  The  privilege  granted  to  furnish  gas  is  for  the 
benefit  of  the  general  public  as  consumers,  and  the  public  should 
have  the  benefit  in  the  fixing  of  a reasonable  charge  for  the  com- 
modity, and  the  municipality  should  not  have  the  benefit  in  the 
way  of  a tax. 

Much  has  been  said  and  written  of  late  concerning  profit  shar- 
ing, and  Building  and  Loan  Associations,  for  the  benefit  of  em- 
ployees, also  methods  and  measures  for  the  better  care  of  working 


men  employed  in  large  manufacturing  concerns  in  general,  and  in 
and  about  gas  works  in  particular. 

Many  of  us,  1 presume,  have  had  a theory  favorable  to  such  a 
measure  as  the  “ better  care  of  workingmen,”  but  we  must  confess 
that  the  theory  has  been  often  shattered,  and  especially  so  in  the 
light  of  recent  events.  We  are  led  to  believe,  however,  that 
there  must  have  been  something  wrong  somewhere,  when  the  em- 
ployees of  such  an  institution  as  the  one  at  Dayton,  Ohio,  employing 
twenty-three  hundred  people,  surrounded  by  everything,  seemingly, 
calculated  to  make  the  labor  of  an  employee  light  and  easy,  the 
‘‘  model  factory  ” of  this  country,  should  strike,  for  the  reason  that 
four  of  their  number  were  discharged  for  cause.  And  yet,  many 
of  us  looking  back  over  the  years  when  we  vv^ere  less  fortunate 
than  now,  can  say  from  experience,  that  we  would  have  appre- 
ciated any  effort  on  the  part  of  our  employers  that  would  have 
made  our  burdens  less  heavy  to  bear.  Gas  Companies  have  not 
been,  and  are  not  now,  hampered  with  labor  or  industrial  unions; 
the  men  grow  up  in  the  business,  are  well  paid  and  as  a rule  are 
satisfied.  But,  realizing  the  feeling  of  unrest  on  the  part  of  labor  in 
certain  sections,  the  extent  and  importance  of  which  seems  to  be 
growing  with  the  commercial  growth  of  the  country;  and  the  tend- 
ency in  nearly  every  industrial  pursuit  to  organize  for  so-called  “pro- 
tection,” would  it  not  be  well  for  directors  and  managers  of  Gas 
Companies  to  seriously  anticipate  what  is  happening  and  to  con- 
sider ways  and  means  which  will  continue  that  friendly  relationship 
which  we  believe  now  exists  between  employer  and  employees  of 
Gas  Companies  in  this  country?  Consider  the  men  employed  at 
the  works,  and  especially  in  a works  where  coal  gas  is  made,  and 
it  will  not  be  disputed  that  their  labor  while  intermittent,  is  never- 
theless hard ; and  more  intelligence  is  re(|uired  than  is  possessed 
by  some  of  them  to  know  how  to  take  proper  care  of  themselves 
under  existing  conditions.  They  perform  the  duties  assigned 
them,  become  heated,  carelessly  sit  or  lie  down  in  a draught,  and 
consequently,  in  disobedience  of  the  laws  of  nature,  they  pay  the 
penalty  of  such  carelessness  with  shortened  lives. 

Why  not  set  apart  at  our  works,  v/hether  for  coal  or  water  gas 
manufacture,  a room,  ample  in  size,  to  winch  the  men,  as  they 
may  be  spared  from  their  labors,  can  retire;  such  a room  should 
be  equipped  with  lockers  in  which  their  good  clothing,  such  as  they 
would  wear  to  and  from  their  work,  could  be  kept;  each  man 


being  assigned  his  own  locker,  and  to  be  held  responsible  for  its 
order  and  cleanliness.  In  this  room,  or  another  convenient  there- 
to, depending  upon  the  size  of  the  works,  and  the  number  of  men 
employed,  there  would  be  a bath  tub,  and  shower  baths  and  other 
toilet  conveniences;  the  forem.an  of  each  shift  to  be  held  responsi- 
ble for  the  cleanliness  at  all  times,  of  such  a room  and  the  ap- 
purtenances therein.  We  might  go  even  farther,  and  provide 
facilities  with  which  they  could  heat  their  tea  and  coffee,  or  other 
articles  of  food  requiring  heating  or  cooking. 

In  addition  to  these  we  could  reserve,  if  only  a small  portion  of 
the  yard,  space  where  grass  could  be  grown  and  kept  green,  with 
a few  shrubs  scattered  about,  and  possibly,  a few  flowering  plants. 
No  man,  fit  to  be  employed  about  such  an  establishment,  could  but . 
appreciate  these  things,  and  the  expense  in  keeping  them  up  would 
be  insignificant.  This  condition  of  affairs,  I know,  would  be  in 
striking  contrast  with  many  of  the  works  we  have  in  mind;  for, 
sad  as  it  may  be  to  relate,  there  are  gas  works  in  this  country  that 
we  know  of,  whose  management  do  not  provide  even  decent  tools 
with  which  to  perform  the  work;  and  the  results  there  are  usually 
commensurate  with  what  the  workmen  have  to  do  with. 

This  liberality  on  the  part  of  the  management  might  gradually 
be  extended  to  the  office  and  shop  employees,  especially  if  both 
office  and  shop  were  in  the  same  building,  by  the  setting  apart  of 
a suitable  room,  neatly  and  substantially  furnished,  equipped  with 
a billiard  or  pool  table,  or  both;  also  a library  table  upon  which 
could  be  found  the  daily  papers,  and  some  of  the  leading  maga- 
zines and  technical  journals,  such  as  relate  to  mechanical  and 
scientific  (luesiions,  and  to  the  gas  business.  Here  employees 
could  congregate  evenings  to  read,  smoke,  or  talk,  and  in  other 
ways  amuse  themselves.  Such  a room,  once  established,  I am 
sure  would  be  willingly  maintained  by  the  men  making  use  of  it, 
by  small  monthly  or  weekly  subscriptions.  The  limit  to  which 
such  a room  and  its  contents  could  be  extended  would  depend,  of 
course,  upon  the  number  of  employees  to  enjoy  it.  The  question 
you  are  undoubtedly  asking  yourselves  is,  would  all  this  pay, — 
would  it  be  appreciated  ? Why  not  try  it  and  find  out,  the  experi- 
ment may  be  tried  in  piecemeal  and  would  not  cost  much. 

Mr.  Nettleton,  in  his  admirable  address  in  1897,  referred  inci- 
dentally to  profit  sharing  ; this  is  by  no  means  a new  question,  for 
it  has  been  successfully  tried  by  large  manufacturing  concerns  in 
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Europe  and,  in  few  instances,  in  this  country.  The  only  gas  com- 
panies I know  of  as  having  given  any  plan  a trial  are  the  Colum- 
bus Gas  Company  of  Columbus,  Ohio,  and  the  Grand  Rapids  Gas 
Company,  Grand  Rapids,  Michigan,  upon  a plan  devised  by  Mr. 
Emerson  McMillin.  This  plan  consisted  of  “ additional  compen- 
sation for  continued  and  faithful  service  ” in  the  shape  of  non- 
interest and  non-dividend  bearing  scrip,  which  scrip  was  redeem- 
able only  in  the  shares  of  the  capital  stock  of  the  company,  when 
presented  in  sums  of  $igo.oo  or  any  multiple  thereof;”  provision 
being  made,  “ that  when  any  employee  shall  have  received  from 
the  company  direct  or  have  acquired  by  purchase  from  others,  the 
aggregate  sum  of  $300.00  of  such  scrip,  such  employee  may  then, 
so  long  as  he  continues  to  hold  such  scrip  or  the  equivalent  in  the 
stock  of  the  company,  at  his  option  receive  any  further  reward  in 
cash.”  I understand  that  the  plan,  in  that  comparatively  few  of 
the  employees  of  the  company  became  actual  stockholders,  was 
not  altogether  satisfactory,  yet  “ the  effect  of  the  plan  was  good, 
both  upon  the  employee  and  to  the  credit  of  the  company  in  the 
community.”  44iis  plan,  while  worthy  of  commendation,  is  not, 
It  seems  to  me,  altogether  the  right  one,  inasmuch  as  it  admits  of 
the  barter  and  sale  of  the  scrip,  in  which  transaction,  the  more 
shrewd  individual  would  receive  the  benefits  which  were  not  in- 
tended for  him.  A plan  that  would  give  quicker  returns  m the 
shape  of  non-transferable  stock  or  scrip,  upon  which  dividends 
would  be  paid  in  cash,  or  the  actual  jiayment  of  cash,  would,  it 
seems  to  me,  put  the  matter  in  such  shape  as  to  give  those  the 
benefit  whom  we  were  seeking  to  reward.  Would  not  some  iplan 
as  would  make  an  officer  or  employee  of  a company  feel  that  he 
had  an  interest  in  his  employer  beyond  that  which  he  had  to  give 
in  return  for  his  compensation,  be  desirable  ? 

The  question  of  profit  sharing  suggests  also  the  establishment  of 
Building  and  Loan  Associations  for  the  benefit  of  employees;  and 
like  the  other  is  not  altogether  a new  idea,  although  I am  not  ad- 
vised that  such  an  organization  has  been  created  for  the  benefit  of 
the  employees  of  gas  works,  except  in  St.  Louis,  Mo.  I understand 
that  there  an  association  was  started  primarily  for  the  benefit  of 
employees  of  the  company,  but  as  they  could  not  subscribe  for  all 
of  the  stock,  outsiders  were  permitted  to  come  in  on  the  same 
terms.  The  admission  of  outsiders  is,  it  wmuld  seem  to  me,  an 
objection  to  the  plan,  and,  if  necessary  to  the  success  of  the  asso- 
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elation,  I would  consider  such  a [dan  not  as  desirable  as  some 
other  that  might  be  devised.  The  purpose  of  this  association 
was  the  accumulation  of  a fund  from  monthly  dues,  premiums, 
interest,  fines,  etc.,  which  fund  should  be  loaned  to  its  members, 
or  to  persons  not  members,  for  the  purpose  of  enabling  them  to 
erect  or  purchase  homes;  I understand  that  the  following,  in  brief, 
is  what  was  accomplished  in  part  at  the  end  of  the  first  one  hund- 
red months,  omitting  all  outside  stockholders:  “Five  (5)  em- 
ployees cleared  off  mortgages  amounting  to  $17,200.00,  the  inter- 
est paid  by  them  to  the  association  for  loans  averaging  three  and 
one-fourth  (3^)  per  cent.  fourteen  (14)  employees  who  did 
not  borrow  on  their  shares  realized  $i  1,803.56,  paying  them  an 
average  of  nine  (9)  per  cent,  for  the  time  their  money  was  in- 
vested. 'fuenty-one  (21)  employees  have  loans  aggregating 
$37,600.00,  and  seventy-five  (75)  employees  own  seven  hundred 
and  ninety  (790)  full  shares  representing,  an  investment  of  $30,- 
000.00.”  “And  this  does  not  represent  the  amount  to  which  the 
association  has  been  patronized  by  the  employees,  because  so  many 
of  them  remained  in  for  the  purpose  of  accumulating  a little  money, 
and  then  drawing  it  out  to  use  for  other  jiurposes  than  building.'’ 
Many  of  the  members  admit  that  they  would  have  had  nothing 
to-day  were  it  not  for  the  dues  paid  in.  An  association  of  this 
kind  certainly  tends  to  keep  the  men  satisfied,  for  they  feel  that 
their  interests  are  being  cared  for  and  the  little  money  they 
are  able  to  save  is  safely  invested,  while  others  would  never  have 
obtained  a home  but  through  this  method. 

I have  referred  to  this  one  association  with  which  I have  ac- 
quainted myself,  for  I believe  it  is  worthy  of  consideration  and 
possibly  of  imitation. 

In  line  with  these  suggestions  it  certainly  will  not  be  out  of 
place  to  refer  to  that  most  excellent  work  inaugurated  and  now 
being  maintained  by  this  Association;  I refer  to  the  School  of 
Correspondence.  This  is,  without  doubt,  the  best  work  carried  on 
by  any  similar  association  in  this  or  any  other  country,  and  stamps 
the  American  A^.sociation  as  being  in  the  lead  of  all  others  in 
doing  for  the  young  men  in  our  employ  what  they  can  but  ap])re- 
ciate ; for  it  presents  opportunities  of  inestimable  value  and  such 
as  many  of  us  would  have  so  enjoyed  the  benefits  of  in  our 
early  experience,  d'he  work  of  this  correspondence  school  should 
never  be  allowed  to  lag  for  want  of  support,  and  when  the  time 
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comes  for  the  renewal  of  subscriptions,  I am  sure  that  there  will 
be  no  difficulty  in  realizing  even  more  money  with  which  to  carry 
on  this  work  than  when  the  plan  was  first  promulgated. 

The  establishment  of  an  Association  library  is  to  be  commended, 
and  every  assistance  possible  should  be  given  the  Secretary  to 
help  carry  on  the  work  of  what  now  is  but  the  nucleus  of  that  im- 
portant part  of  our  Association,  for  it  will  assist  materially  in  its 
permanency. 

There  will  be  a report  made  here  by  a committee  appointed  one 
year  ago  upon  the  question  of  some  general  policy  of  advertising, 
and  I shall  endeavor  to  have  it  brought  up  sufficiently  early  so 
that  it  may  receive  your  thoughtful  and  candid  consideration. 
Briefly,  a similar  committee  was  apyjointed  by  the  Ohio  and 
Western  Associations,  and  these  committees  have  made  their  re- 
ports. The  plan  is  to  devise  some  satisfactory  method  by  which 
knowledge  of  the  various  ways  in  which  gas  can  be  used  will  be- 
come universal;  and  by  which  means  every  company  contributing 
will  be  benefited  by  the  experience  of  those  who  know  how  to 
advertise.  In  some  such  way  as  may  be  proposed  all  are  bene- 
fited in  general,  and  each  in  particular. 

In  this  connection,  it  appears  to  me  that  it  would  be  advisable 
for  this  Association  to  take  steps  at  this  meeting  looking  toward 
some  concerted  action  on  the  part  of  builders  of  gas  ay^paratus  and 
manufacturers  of  gas  consuming  appliances,  to  make  a creditable 
display  at  the  World's  Exposition  to  be  held  in  St.  Louis  in  1903; 
and  I recommend  the  appointment  of  a committee  of  five  (5)  whose 
duty  it  shall  be  to  represent  this  Association  and  to  co-oyierate 
with  other  gas  associations,  if  need  be,  to  sacure  space  in  which 
there  shall  be  a display  of  all  gas  making  and  gas  consuming  de- 
vices, of  all  the  manufacturers  who  may  be  prevailed  upon  to  enter. 
It  might  not  be  practicable  for  gas  making  machinery  to  be  erected, 
except  in  miniature,  or  by  models,  but  the  whole  scheme  appeals 
to  me  as  one  that  would  attract  the  attention  of  the  public,  and 
would  be  a most  excellent  exemplification  of  what  the  condition 
of  the  gas  business  in  this  country  is  at  the  present  day.  It  is  not 
difficult  to  imagine  that  arrangements  could  be  made  whereby 
great  good  may  be  derived  to  all  concerned  by  such  a display  as 
I am  sure  could  be  made. 

Death  has  placed  its  hands  heavily  upon  the  membership  of  our 
Association  during  the  year,  having  removed  from  our  midst  eight 


187 


(8)  active  and  two  (2)  associate  members.  In  their  passing  the 
Association  has  lost  men  of  character  and  high  standing,  not  alone 
in  their  respective  communities,  where  they  were  best  known  and 
most  highly  honored,  for  in  more  than  one  instance  the  influence 
of  their  lives  has  extended  beyond  tho  confines  of  locality ; their 
faces  and  forms  were  familiar  upon  occasions  like  this;  we  miss 
them  now  and  we  shall  continue  to  miss  them,  especially  upon 
each  recurring  anniversary. 

W.  G.  Abel,  for  many  years  Superintendent  of  the  Atlanta  Gas 
Company,  Atlanta,  Ga.  He  joined  the  Association  October  20, 
1886;  died  December  21,  1900. 

A.  C.  Gandey,  Superintendent  of  the  Lambertville  Gas  Com- 
pany, Lambertville,  N.  J.  Became  a member  of  the  Association- 
October  2,  1891;  died  December  30,  1900. 

Harold  Humphreys,  New  York  City,  N.  Y.  Associated  with 
Messrs.  Humphreys  & Glasgow.  Joined  the  Association  October 
18,  1899;  death  occurred  February  12,  1901. 

David  W.  Crafts,  Superintendent  Northampton  Gas  Light  Com- 
pany, Northampton,  Mass.  One  of  the  Association’s  oldest  mem- 
bers, having  become  a member  October  20th,  1875:  death  oc- 
curred March  12  th,  1901. 

Chas.  C.  Fry,  Treasurer  Lynn  Gas  Company,  Lynn,  Mass.  Joined 
the  Association  October  17th,  1883;  death  occurred  March  21st 
1901. 

William  Stacey,  Vice-President  Stacey  Manufacturing  Com- 
pany, Cincinnati,  O.  He  joined  the  Association,  October  19th, 
1887;  death  came  June  17th,  1901. 

James  Slade,  Superintendent  Yonkers  Gas  Company,  Yonkers, 
N.  Y.  Joined  the  Association  October  17th,  1883;  died  June 
i8th,  1901. 

George  B.  Neal,  Treas.  and  Manager  Charlestown  Gas  Light 
Company,  Charlestown,  Mass.  One  of  the  pioneers  of  the  Asso- 
ciation, having  become  a member  May  13th,  1874;  death  oc- 
curred July  7th,  1901. 

William  E Barrows,  President  Welsbach  Company,  Phil- 
adelphia, Penn.  His  membership  dates  from  October  1889; 
death  occurred  July  30th,  1901. 

William  W.  Goodwin,  President  Goodwin  Meter  Company 
Philadelphia,  Pa.  Another  founder  of  the  Association,  having 
become  a member,  April  i6th,  1873.  Died,  October  6th,  1901. 
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In  this  list  of  the  dead  of  the  year,  members  of  the  Association 
will  observe  the  names  of  many  veterans  in  the  great  enterprise 
which  our  Association  represents;  they  have  gone  to  their  reward, 
full  of  years,  full  of  honors,  leaving  untarnished  names  behind. 
However,  there  is  one  name,  that  of  Humphreys,  whose  mere 
mention  will  bring  tears  to  the  eyes  of  those  present  who  will  recall 
his  tragic  death  in  the  Nile  while  struggling  to  save  his  younger 
brother.  He  died  in  an  attempt  to  save  a life.  He  paid  his  last 
full  measure  of  devotion;  he  laid  down  his  life  for  his  brother. 
A mere  youth  himself,  athletic  and  strong,  educated  and  brilliant, 
on  his  bridal  tour,  his  death  could  not  have  been  more  tragic. 
The  world  was  all  before  him.  I have  deemed  it  proper  to  make 
special  mention  of  this  brilliant  youth  taken  from  us  in  the  morn- 
ing of  life. 

1 cannot  refrain  from  expressing  to  you,  at  this  time,  my  appre- 
ciation of  the  great  honor  I have  at  being  selected  for  the  brief 
period  allotted,  to  preside  over  your  deliberations  and  I shall  en- 
deavor to  give  evidence  of  that  appreciation  by  assisting,  in  the 
capacity  that  has  been  given  me,  in  making  your  sojourn  here  a 
profitable  and  an  enjoyable  one.  And  I desire,  also,  to  extend  my 
thanks,  and  to  express  my  obligation,  to  the  gentlemen  who  have 
so  kindly  contributed  papers ; for  1 realize  that  in  nearly  every 
instance  these  papers  have  been  prepared  from  personal  interest 
and  a desire  to  aid  in  the  success  of  this  meeting. 

The  Chairman  : — You  have  listened  to  a thoroughly  practical 
and  very  excellent  address.  What  is  your  pleasure? 

Mr.  Wm.  Henry  White;  — I move  that  it  be  referred  to  the 
usual  Committee  for  report  at  this  session. 

Carried. 

The  Chairman  : — I will  appoint  as  that  committee  : 

A.  B.  Slater, 

W.  H.  White, 

W.  L.  Cosgrove. 

The  President  resumed  the  chair. 

The  President  : — Is  the  Committee  on  Nomination  of  Officers 
ready  to  report  ? 

Mr.  Nettleton  read  the  following  report : 

dffie  Committee  on  Nominations  desire  to  report  the  following 


.names  : 


President William  R.  Beal 

ist  Vice-President Alten  S.  Miller 

2nd  Vice-President Rollin  Norris 

3d  Vice-President Edward  G.  Cowdery 

Secretary  and  Treasurer Alfred  E.  Forstall 

Members  of  the  Council  to  serve  for  two  years  : 

Charles  R.  Faben,Jr., 

Walton  Forstall, 

C.  J.  R.  Humphreys, 

Edwin  E.  Witherby. 

Charles  H.  Nettleton,  Chairman. 
Thomas  Littlehales, 

William  H.  Gartley, 

Henry  L.  Rice, 

Isaac  C.  Baxter, 

Committee. 

On  motion  of  Mr.  White  the  report  was  adopted,  the  Committee 
dismissed  with  the  thanks  of  the  Association,  and  the  Chairman  of 
the  Committee  was  instructed  to  cast  the  ballot  of  the  Association 
for  the  election  of  the  officers  named.  Mr.  Miller  acted  as  teller, 
and  reported  a unanimous  vote  for  the  election  of  the  nominees  ; 
and  the  President  declared  them  duly  elected  officers  of  the  Asso- 
ciation for  the  ensuing  year. 

The  President: — You  have  elected  the  gentlemen  whose 
names  have  been  read,  officers  for  the  ensuing  year.  The  incoming 
President,  Mr.  Beal,  is  present,  and  we  would  like  to  know  if  he 
has  anything  to  say  at  this  time. 

Mr.  Wm.  R.  Beal  (New  York  City): — I thank  the  gentlemen 
of  the  Association  from  the  bottom  of  my  heart  for  having  con- 
ferred upon  me  what  I consider  to  be  a very  great  honor.  I 
pledge  you  my  best  efforts  during  the  year  in  which  I am  to  serve 
you,  and  I hope  that  I will  be  able  to  serve  you  successfully. 

The  President  : — We  would  like  to  hear  also  from  the  first 
Vice-President,  Mr.  Alten  S.  Miller. 

Mr.  a.  S.  Miller  (New  York  City) : — Mr.  President  and  gentle- 
men: I appreciate  more  than  I can  say  the  honor  that  you  have 
done  me,  one  of  the  younger  members  of  the  Association,  in  elect- 
ing me  to  this  office,  and,  as  I have  always  tried  to  do  my  best  for 
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the  Association,  so  I hope  wiih  the  assistance  of  the  members  to 
be  able  to  do  something  for  it  in  the  future. 

The  President: — The  second  Vice-President,  Mr.  Rollin 
Norris. 

Mr.  Rollin  Norris  (Philadelphia); — All  I have  to  say  is  that 
I hope  my  work  for  the  Association  may  prove  acceptable. 

The  President: — Mr.  Edward  G.  Cowdery,  the  third  Vice- 
President. 

Mr.  E.  G.  Cowdery  (Milwaukee,  Wis.); — I thank  you  for  the 
election,  but  I think  you  had  better  allow  the  third  Vice-President 
a few  years  to  make  up  his  speech. 

The  President: — Is  the  Committee  on  Uniform  Accounts 
ready  to  report  ? 

Mr.  a.  C.  Humphreys  (New  York  City) : — -I  would  like  to  say, 
before  commencing  to  read  the  report  of  the  Committee,  that  the 
papers  being  distributed  are  sample  sheets  from  the  classification 
schedule,  and  are  designed  simply  to  give  you  an  idea  of  how  the 
schedule  will  be  prepared.  These  sample  sheets  are  selected  out 
as  representing  two  different  classes.  One  of  them  gives  an  in- 
stance of  the  journalizing  instructions  to  be  referred  to,  and 

the  other  may  be  of  special  interest  to  the  members  as  indicating 
how  the  Committee  would  propose  to  classify  the  expenses  and 
dues  of  members  who  attend  these  meetings. 


REPORT  OF  PROGRESS. 

Committee  on  Uniform  System  of  Accounting. 

To  the  American  Gas  Light  Association  : 

Gentlemen: — Your  Committee  was  appointed  under  the  fol- 
lowing resolution  passed  at  the  last  meeting  : — “ Resolved  : That 
the  present  presiding  officer  appoint  a committee  of  three  to  con- 
sider the  question  of  a system  of  uniform  accounts  for  gas  com- 
panies, to  co-operate  with  other  committees  of  a similar  nature 
from  other  public  service  corporations  and  report  their  recom- 
mendations to  this  Association.” 

This  resolution  was  passed  in  response  to  the  earnest  recom= 
mendation  contained  in  Mr.  RamsdelFs  presidential  address  and 
all  the  members  of  your  Committee  felt  it  their  duty  to  accept  this 
appointment  because  their  experiences  had  convinced  them  of 
the  urgent  need  of  reform  in  this  direction. 
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An  efficient  system  of  book-keeping  should  })rovide  for  the  keep- 
ing of  complete  records  of  all  business  transactions  whether  involv- 
ipg  or  not  the  direct  transfer  of  money. 

The  books  so  kept  should  be  completely  self-explanatory.  Too 
often  entries  are  so  made  as  to  be  only  understandable  by  those 
who  made  them.  Memory  or  unrecorded  information  should  have 
no  part  in  such  a system. 

Finally  the  test  should  be,  the  capacity  of  the  books  as  kept  to 
show  the  final  result  of  the  business  for  any  selected  period. 

Especially  should  the  system  be  designed  and  operated  to  pro- 
vide against  the  improper  application  of  profits  and  the  payment 
of  dividends  not  earned. 

But  something  more  than  final  results  should  be  obtainable  from 
such  a system.  The  operating  accounts  should  be  so  sub-divided 
in  accordance  with  the  nature  of  the  business  as  to  furnish  the 
ready  means  at  all  times  for  the  exact  analysis  of  operating  expense 
and  the  locating  of  all  uneconomical  methods. 

In  a business  such  as  ours,  this  means  the  keeping  of  the  ordinary 
books  of  account  and  also  of  supplementary  or  statistical  books. 

But  such  a system  as  your  Committee  has  been  charged  to  re- 
port, must  go  still  farther  and  be  so  comprehensive  as  to  be  capable 
of  general  adoption  by  gas  companies — in  other  words,  it  must 
provide  for  the  uniform  analysis  and  comparison  of  accounts. 

In  connection  with  our  Association  and  other  conferences  and 
with  the  conduct  of  a united  scheme  of  management,  now  such  an 
important  and  growing  feature  of  the  gas  business  of  this  country, 
it  is  of  prime  importance  that  the  accounts  should  be  so  kept  that 
the  cost  of  gas  delivered  to  the  consumer’s  burner  should  be  so  sub- 
divided as  to  provide  for  this  uniform  analysis  and  comparison,  step 
by  step  through  the  works,  the  streets  and  the  office. 

Not  only  would  this  be  of  great  practical  value  in  operating,  but 
it  would  also  render  it  more  difficult  for  irresponsible  parties  to  find 
an  apparent  basis  for  claims  impossible  of  verification  as  to  cost  of 
gas. 

Each  member  of  your  Committee  appreciates  the  magnitude  of 
such  an  undertaking,  for  all  having  had  experience  in  the  manage- 
ment of  united  companies,  they  have  found  that  even  where  all  the 
companies  are  subject  to  uniform  instructions  and  control,  the 
absolute  uniformity  of  accounting  is  most  difficult  of  attainment. 
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This  is  here  stated  not  to  discourage  the  present  attempt  to  provide’ 
for  general  uniformity,  but  to  point  out  that  there  are  necessarily 
difficulties  hard  to  overcome  by  reason  of  the  great  variety  of  local 
conditions  as  well  as  the  genera/ difficulty  of  securing  a unifo-nnhitcr- 
preiatioii  of  all  rules  a?id  instructions. 

As  the  natural  basis  for  a system  of  operating  accounts  should 
be  a division  of  the  expenses  through  a sufficient  number  of  ac- 
counts to  facilitate  an  accurate  analysis  of  the  cost  of  manufactur- 
ing and  distributing  the  gas  and  the  other  expenses  incidental  to 
the  business,  and  as  any  system  of  uniform  accounting  must  ])n- 
marily  depend  upon  the  adoption  of  a uniform  system  of  classifica- 
tion, your  Committee  first  took  up  this  part  of  the  work. 

While  considerable  has  been  done,_even  this  ])nrt  of  the  v>^ork 
has  not  been  finished,  but  the  (Committee  feels  that  it  is  proper  at 
this  time  to  report  the  results  so  far  obtained  and  suggest  that  if 
it  meets  the  wishes  of  the  Association  the  Committee  can  be  con- 
tinued under  conditions  that  will  give  it  the  advantages  of  the 
criticisms  of  the  members  of  the  Association  before  making  i's 
final  recommendations. 

Your  committee  therefore  asks  permission  to  submit  the  result 
of  its  Avork  to  date  which  is  shown  by  the  classification  schedule,, 
instructions  for  use  of  same,  instructions  for  journalizing,  etc. 
herewith*,  with  the  further  suggestion  that  between  nowand  the 
first  of  J anuary  next  your  Committee  ^hall  print  its  tentative  recom  - 
mendations  and  that  the  same  be  sent  out  to  all  the  members  of 
the  .Association  with  a request  for  criticisms  by  uiail  to  be  received 
by  the  Committee  not  later  than  the  first  of  April  next. 

Your  Committee  then  expects  to  prepare  for  final  submission  to 
the  Association  at  its  meeting  in  October,  1902,  a classification 
sche  lule  with  accompanying  instructions,  instructions  for  journal- 
izing, and  the  necessary  formis  for  vouchers,  time  sheets,  pay  rolls, 
store-room  records  and  the  like,  necessary  or  desirable  for  the 
proper  carrying  out  ot  the  system.  It  is  probable  also  that  the 
Committee  would  then  be  prepared  to  submit  forms  for  itemized 
monthly  and  yearly  statements  of  costs  and  profits. 

If  your  Committee,  with  the  concurrence  of  the  Association,  so 


* As  the  classification  sheer  and  instructions  were  still  subject  to  revision  and  in  fact  it 
was  almost  certain  that  they  w’ould  be  changed  in  some  particulars,  it  was  thought  best  not  to 
publish  them  in  the  Proceedings  until  next  year,  when  all  the  corrections  will  have  been- 
made. 


proceeds,  it  will  do  so  with  the  understanding  that  it  is  to  receive 
the  -active  co-operation  of  the  members  of  the  Association  along 
the  lines  above  outlined. 

While  some  members  of  the  Association  may  feel  that  they  are 
not  qualified  to  completely  criticise  such  a comprehensive  scheme 
of  accounting,  your  Committee  knows  that  there  are  many  mem- 
bers of  the  Association  well  qualified  to  do  so  at  every  point  and 
that  all  the  members  are  qualified  to  advise  at  certain  points. 
Your  Committee  desires  to  avail  itself  of  the  advantage  of  as  many 
points  of  view  as  is  possible. 

Your  Committee  has  not  so  far  considered  it  advisable  to  confer 
with  other  bodies  engaged  on  like  work,  for  the  reason  that  until 
they  had  arrived  amongst  themselves  at  something  more  like  a 
final  conclusion  such  outside  conferences  promised  confusion 
rather  than  results. 

Your  Committee  recognizes  that  for  lack  of  time  it  will  now  be 
difficult  to  give  the  Association  a complete  view  of  the  work  so  far 
accomplished,  but  they  feel  warranted  in  asking  for  sufficient  time 
to  give  a general  outline  of  the  classification  system  so  far  agreed 
upon. 

In  preparing  the  classification  schedule,  the  Committee  has 
deemed  it  wise  to  first  consider  the  needs  of  the  larger  companies. 
The  result  will  be  known  as  the  Senior  Classification  Schedule. 
Later  it  is  proposed  to  prepare  a Junior  Classification  Schedule, 
which  will  contain  the  general  accounts  as  in  the  senior  scheme, 
but  these  general  accounts  will  not  be  sub-divided  to  the  same 
degree. 

While  this  will  not  provide  for  a complete  comparison  in  detail 
between  a company  employing  the  senior  schedule  and  one  em- 
ploying the  junior  schedule,  a fair  comparison  can  be  had  on  all 
the  general  items  of  cost.  This  will  be  better  understood  when 
the  senior  classification  schedule  is  studied. 

It  is  here  well  to  consider  that  the  smaller  companies  will  prefer 
to  compare  their  costs  with  other  smaller  companies.  If  the  senior 
classification  schedule  were  pronounced  by  any  one  company  too 
elaborate  for  its  adoption  and  an  independent  modification  thereof 
were  developed,  it  is  needless  to  point  out  that  all' opportunity 
for  comparison  through  a uniform  system  would  be  at  once  des- 
troyed; whereas  by  the  system  of  modification  we  suggest,  the 
same  general  classification  will  be  available. 
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The  classification  schedule  as  herewith  submitted  is  not  intended 
to  be  complete.  Gas  and  other  sales  accounts,  sundry  creditors^ 
etc.,  as  required  for  a complete  statement  of  assets  and  liabilities 
and  especially  of  quick  assets  and  Floating  Debt  will  be  included 
later  in  connection  with  the  revision  before  referred  to. 

It  is  proposed  to  adopt  the  following  general  divisions  for  the 
operating  accounts  ; 

Manufacturing — To  include  the  cost  of  gas  to  the  outlet  of 
the  works. 

Distribution — To  include  the  cost  of  gas  from  the  outlet  of 
the  works  to  the  ouilet  of  consumers’  meters. 

Commercial  Expense' — To  include  the  cost  of  reading  meters, 
collecting  and  accounting. 

Expense — To  include  general  items  not  strictly  applicable 
either  to  manufacturing  or  distribution. 

New  Business — To  cover  advertising,  canvassing  and  other  ex- 
penses incidental  to  the  extension  of  the  business  either  through 
sale  of  appliances  or  otherwise. 

Taking  these  five  accounts  as  the  General  Heads,  the  classifica- 
tion schedule  provides  for  Sub-accounts,  as  shown  below. 

Under  the  heading  of  each  sub-account  is  given,  first,  general 
directions  as  to  the  scope  of  the  account ; second,  a list  of  the 
items  chargeable  to  the  account,  in  sufficient  detail  to  enable  any 
employee  without  special  bookkeeping  experience  to  determine 
upon  reference  to  the  classification  schedule,  to  what  account  any 
particular  item  is  chargeable ; and  third,  where  necessary,  special 
directions  for  journalizing. 

(General  Accounts.) 

Manufacturing. 

(Sub  Accounts.) 

Ammoniacal  Liquor  Expense 
Coke  Expense 
Tar  Expense 

Ammoniacal  Liquor  Residuals 
Coke  Residuals 
Tar  Residuals 
Boiler  Fuel 
Expense  Works 
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M a nufactu  rin g — Con  tin  iied. 

Fuel  Under  Retorts- 
Gas  Coal 
Generator  Fuel 
Manufacturing  I.abor 
Oil 

Purification  Supplies 
Purification  Labor 
Repairs  Works 
Repairs  Works  General 
Water  Tax 

Gas  Storage  Expense. 

Distribution. 

Distribution  Expense 
Distribution  Labor 
Repairs  Mains 
Repairs  Services 
Repairs  Meters 
Street  Lamp  Operating 
Commercial  Expetise. 

Expense  Collection 
Expense  Office 
Office  Salaries 

Expense. 

Accidents  and  Damages 

Expense  General 

Expense  Extraordinary 

Insurance 

Interest 

Litigation 

Association  Meetings 
Salaries  General 

New  Business. 

Advertising 

Appliance  Demonstrations 
Gas  Appliances 
Gas  Engine  Expense 
Gratuitous  Work 
House  Fitting  Expense 
Expense  Soliciting 
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Further,  it  is  proposed  to  employ  the  following  Stock  Accounts: 
Ammoniacal  Liquor 
Coke 
Tar 

Store  Room 

It  is  proposed  to  open  each  month  accounts  for: 

Expense  Stable 
Expense  Store  Room 

which  accounts  will  be  closed  out  at  the  end  of  each  month  into 
the  various  accounts  for  which  work  was  performed,  each  account 
to  bear  its  percentage  of  the  total  expense  during  the  month. 

It  is  proposed  to  include  the  following  accounts  under  the  gen- 
eral heading 
MiscelloMeoiis . 

Taxes 

House  and  Land  Rental 
Interest  on  Bonds 
Interest  on  Borrowed  Capital 

In  addition  to  these  operating  accounts  it  is  proposed  to  adopt 
the  following  betterment  accounts: 

Betterments, 

Extension  of  Street  Mains 
Extension  and  Improvement 

Street  Mains -Inch  Extension 

New  Meters 
New  Services 
Street  Lamp  Extension 
Real  Estate 

Street  Main  Replacement. 

For  convenient  reference  the  accounts  will  be  numbered  either 
in  one  series  or  as  many  series  as  there  are  general  accounts. 

It  is  then  proposed  to  further  explain  the  system,  and  eliminate 
ambiguity  as  far  as  possible  by  general  instructions  and  instruc- 
tions for  monthly  and  closing  entries. 

Recognizing  the  difficulty  of  avoiding  all  ambiguity,  your  Com- 
mittee in  all  of  its  work  and  especially  in  the  preparation  of  its  re- 
marks and  guiding  notes  aims  to  make  its  recommendations  self- 
explanatory,  even  though  in  so  doing  they  may  be  criticised  for 
considering  the  subject  from  too  elementary  a standpoint. 
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It  will  be  particularly  noted  that  betterment  charges  (especially 
in  the  case  of  main  laying)  are  provided  for  by  special  authoriza- 
tion accounts.  This  perhaps  suggests  only  the  requirements  of  a 
united  system  of  management.  But  your  Committee  holds  that 
even  where  an  authorization  does  not  first  have  to  be  obtained 
from  an  outside  managing  body,  there  should  still  be  the  record  of 
an  authorization  of  each  extension  of  plant. 

Even  if  the  executive  officer  is  given  the  authority  to  pass  upon 
such  work  without  submission  to  superior  authority,  for  his  guid- 
ance a careful  estimate  of  cost  and  probable  income  return  should  be 
prepared  and  when  so  prepared  it  must  be  to  the  advantage  of  the 
management  to  record  the  authorization  in  due  form  for  future  ref- 
erence. Even  in  such  a case  it  must  be  of  distinct  advantage  to* 
have  a ready  means  of  checking  up  the  estimate  with  the  final  cost. 

Furthermore,  in  the  case  of  main  laying,  before  passing  the  in- 
dividual or  authorization  extension  accounts  into  the  general  exten- 
sion account,  it  is  designed  to  pass  them  through  accounts  designed 
to  show  separately  the  cost  of  all  the  pipe  laid  during  the  year, 
grouped  according  to  size.  It  must  be  seen  that  this  will  be  of 
value  to  the  single  company  as  well  as  to  the  companies  of  a 
united  system.  Such  a system  must  provide  for  increased  accu- 
racy in  the  preparation  of  estimates  and  for  comparisons  in  con- 
struction cost. 

If  it  is  considered  undesirable  to  cover  all  these  subdivisions  of 
betterment  accounts  in  the  general  ledger,  a supplementary  author- 
ization ledger  might  be  employed,  the  general  ledger  then  to  only 
cover  the  final  betterment  accounts. 

It  will  also  be  noted  that  the  system  herein  recommended  de- 
pends upon  a comprehensive  and  efficient  system  of  store  room  re- 
cords. As  already  no^ted,  it  is  the  purpose  of  the  Committee  to 
include  in  their  final  report  a recommendation  in  this  connection. 
The  Committee  recognizes  that  great  care  must  be  here  exercised 
to  secure  a practical  system  which  will  be  efficient  but  not  cum- 
bersome. 

To  facilitate  the  present  consideration  of  this  partial  report,  a 
limited  number  of  selected  sample  sheets  from  the  classification 
schedule  have  been  prepared  and  are  available  for  reference  by 
the  members  present. 

(Signed,)  Alex  C.  Humphreys, 

Lewis  Leslie, 

A.  P.  Lathrop. 
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The  President: — You  have  heard  the  report  of  the  Committee. 
What  is  your  pleasure  ? 

Mr.  F.  H.  Shelton  (Philadelphia)  : — It  is  very  evident  from 
the  fullness  and  thoroughness  of  the  report  of  the  Committee  that 
a very  long  step  has  been  made  towards  that  most  desirable  goal, 
a uniform  system  of  gas  accounts,  which  we  have  all  wanted  in  the 
past,  but  which  none  of  us  have  had — especially  for  purposes  of 
comparison.  I believe  the  subject  is  open  for  discussion,  and  the 
Committee  have  asked  that  the  various  side-lights  be  thrown  upon 
it,  so  that  they  may  have  all  the  help  they  need  in  their  work.  I 
want  to  particularly  emphasize  one  point  which  the  Committee 
has  not  in  the  least  overlooked,  but  has  called  attention  to,  and 
which  to  my  mind  can  not  be  too  strongly  emphasized,  and  that 
is  the  proper  boiling  down  of  the  accounts,  as  is  proposed,  for  the 
use  of  the  smaller  companies.  The  Committee  has  pointed  out 
the  senior  and  junior,  or  the  major  and  minor  classifications,  so  to 
speak,  and  the  forms  of  procedure  which  will  be  necessary;  and 
it  has  further  pointed  out  that  if  the  smaller  companies  should 
themselves  cut  out,  or  leave  out  such  portions  as  any  of  them  may 
see  fit,  or  think  unnecessary,  the  results  would  be  a hodge-podge, 
because  no  two  of  the  smaller  companies  would  retain  or  drop  the 
same  matters.  There  are  probably  twenty  of  the  so-called  smaller 
companies  as  compared  with  one  of  the  larger  ones;  and  it  seems 
to  me  very  desirable  to  make  the  report  applicable  to  the  smaller 
plants  so  clear,  so  condensed  and  so  simple,  if  possible,  that  it 
will  naturally  be  acceptable  to  the  smaller  companies,  instead  of 
being  antagonistic  to  them.  Many  of  the  smaller  companies  are 
disposed,  according  to  my  observation  and  experience,  to  avoid  as 
much  bookkeeping  as  possible  ; and  I think  therefore  it  is  very 
desirable  that  the  system  of  accounts  proposed  should  be  made 
so  complete,  and  at  the  same  time  so  simple  and  clear,  that  no 
small  company  can  fail  to  see  the  simplicity,  desirability  and  prac- 
ticability of  the  plan  proposed;  so  that  the  reports  can  be  taken 
up  by  them  as  well  as  by  the  larger  companies,  to  whom  what  is 
proposed  will  be  comparatively  clear  and  comparatively  easy  to 
adopt.  I move  that  the  report  of  the  Committee  be  received,  and 
that  such  recommendations  as  are  contained  in  it  be  adopted  and 
authorized  by  the  Association,  and  that  the  Committee  be  con- 
tinued, to  report  next  year  on  the  lines  proposed. 

Carried., 
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The  Secretary: — I would  like  to  remind  the  Association  that 
by  this  vote  the  members  have  adopted  the  recommendations  of 
the  Committee,  one  of  which  is  that  the  members  send  in  before 
a certain  time,  such  criticisms  to  the  report  as  they  may  have  to 
make.  I have  seen  a good  many  of  those  resolutions  adopted,  and 
usually  it  has  beeti  pretty  hard  to  get  the  members  generally  to 
respond  to  the  request.  I hope  in  this  case  it  will  not  turn  out  so. 

Mr.  C.  H.  Nettleton  (Derby,  Conn.):— It  seems  to  me  that 
this  report  ought  not  to  be  dropped  in  this  way,  with  so  little  or 
no  praise.  Speaking  for  myself,  I would  be  very  glad  to  see 
brought  about  uniform  methods  in  accounting,  and  particularly 
such  a complete  method  as  has  been  reported  by  the  Committee. 

Those  of  you  who  are  at  all  familiar  with  Mr.  Humphreys’  work 
know  that  he  is  and  has  been  connected  with  a great  many  gas 
companies,  and  that  he  brings  to  this  matter  a tremendous  amount 
of  experience  compared  with  the  average  man  in  our  business. 
He  has  given  to  this  and  other  associations  the  benefit  of  that  ex- 
perience freely  and  willingly,  and  it  does  seem  to  me  that  we  are 
under  very  great  obligations  to  him  for  his  kindness,  and  also  to 
the  other  members  of  the  Committee  for  the  part  that  they  have 
taken  in  the  preparation  of  the  report,  and  for  the  free  and  liberal 
w^ay  that  they  have  given  of  their  also  large  experience. 

Those  of  you  who  are  connected  with  the  larger  combinations 
know  about  accounts  kept  by  this  or  similar  methods,  but  for 
those  who,  like  myself,  are  connected  with  individual  companies, 
and  who  have  not  kept  their  accounts  along  the  lines  proposed  by 
the  Committee,  I think  I can  say  that  we  have  often  wished  it 
were  possible  for  us  to  do  so,  and  especially  so  when  we  have  seen 
the  elaborate  and  apparently  very  complete  monthly  and  yearly 
reports  which  ate  the  natural  result  of  these  methods. 

1 understand  that  the  one  thing  which  might  almost  be  called 
the  key  note  of  the  system,  is  the  keeping  of  a “Store  Account.” 
Personally  I have  disliked  that  account,  for  the  reason  that  it 
seemed  to  involve  an  enormous  amount  of  work  and  consequent 
expense. 

Only  recently  one  company  with  which  1 am  connected  adopted 
it,  acting  on  the  advice  of  an  expert  whom  many  of  you  know, 
and  in  justice  to  the  expert,  1 ought  to  say  that  I consented  to  its 
adoption  certainly  against  my  prejudices,  and  almost  against  my 
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judgment.  After  having  used  it  for  several  months,  I would  like 
to  say  for  the  benefit  of  those  who  have  never  tried  it,  and  who 
now  feel  about  it  as  I did  a few  months  ago,  that  while  it  does 
involve  considerable  work,  yet  it  is  not  so  much  as  I had  supposed, 
and  the  expense  is  not  so  great,  and  that  the  results  obtained  by 
reason  of  keeping  the  “store  account”  and  everything  that  natu- 
rally goes  with  it,  are  extremely  satisfactory. 

Mr.  E.  E.  Witherby  (New  York  City): — I would  like  to  ask  if 
the  subject  of  accounting  in  Massachusetts  has  been  taken  up  for 
consideration.  There  are  probably  more  companies,  large  and 
small,  to  the  square  mile  of  territory  in  New  Pmgland  than  in  any 
other  place  ; and  the  laws  of  Massachusetts  particularly  are  very 
rigid  in  reference  to  accounts.  Have  the  Massachusetts  Commis- 
sion been  seen?  Have  they  considered  clianging  from  their  pres- 
ent plan  to  the  standard  accounts  adopted  by  the  Association? 

Mr.  a.  C.  Humphreys  (New  York  City): — We  have,  of  course, 
had  this  problem  brought  before  us,  and  have  given  the  matter  a 
little  consideration.  I think  we  are  forced  to  see  that  it  is  our 
duty  to  report  to  this  Association  what  in  our  opinion  is  a com- 
plete and  proper  system.  Then  we  had  to  do  either  one  of  two 
things— either  report  the  Massachusetts  rules  back  to  the  Associa- 
tion as  our  recommendation,  or  to  report  without  regard  to  any 
such  restriction.  I think  that  the  members  of  that  commission 
will  not  misunderstand  me,  but  will  receive  the  statement  kindly 
if  1 state  that  they  probably  credit  us  with  knownng  in  detail  more 
about  gas  accounts  than  the  Commission.  We  have  had  the  nec- 
essary experience  ; we  have  passed  our  lives  in  the  business ; it  is 
our  calling ; and  it  did  not  seem  to  us  that  we  could  for  a moment 
think  of  blindly  adopting  those  or  any  other  rules.  We  did  study 
them,  but  found  that  we  could  not  accept  them  and  so  report  to 
this  Association.  It  is  not  necessary  at  this  time  to  point  out  our 
reasons  for  this  position.  As  to  what  you  are  going  to  do  if  you 
adopt  our  final  report  and  put  the  seal  of  this  Association  upon  ity 
and  what  you  will  do  in  Massachusetts,  is  another  problem.  I do 
not  know  what  you  are  going  to  do — or  whether  the  door  is  open 
in  Massachusetts  to  have  any  change  authorized.  It  does  seem 
to  me  that  if  we  can  have  our  system  adopted  we  would  then 
stand  the  best  chance  of  getting  a uniform  system  of  accounts  for 
Massachusetts.  At  the  worst  the  Massachusetts  reports  could  be 
readily  made  up  from  our  proposed  system. 
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I would  like  to  say,  before  sitting  down,  that  it  would  be  very 
unjust  for  rne  to  accept  without  some  protest  all  the  credit  for  the 
work  so  far  done.  I have  had  in  the  Committee  the  most  active 
co-operation  of  Mr.  Lillie  who,  as  Treasurer  of  The  United  Gas 
Improvement  Company,  is  now  connected  with  many  more  com- 
panies than  I am,  and  who  necessarily  has  had  very  wide  experi- 
ence; who  is  a professional  accountant  trained  in  this  particular 
business,  and  who  has  done  a large  part  of  the  work  of  this  Com- 
mittee. In  this  he  has  been  assisted  by  his  auditing  staff.  The  third 
member  of  the  Committee,  Mr.  Lathrop,  has  done  everything  that 
he  could  do  by  mail ; and  he  has  also  had  an  unusually  wide  experi- 
ence, and  is  a man  of  most  excellent  judgment  in  these  matters. 
So  I may  say  that  this  report  is  not  the  work,  as  is  often  the  case, 
of  the  chairman  alone,  but  is  the  work  of  the  Committee  as  a whole  ; 
and  I may  say  I have  never  been  on  a committee  where  this  w^as 
more  the  case  than  in  the  present  instance. 

Mr.  F.  Egner  (Norfolk,  Va.): — I think  it  quite  proper  to  move 
a vote  of  thanks  to  the  Committee  for  presenting  this  report.  I 
think  the  work  which  has  been  done  has  been  enormous.  I tried 
to  bring  out  something  similar  to  that  before  the  Western  Gas  As- 
sociation, some  years  ago,  but  it  was  voted  down  because  the 
President  of  one  of  the  Associations  said  that  he  did  not  want  to 
have  his  accounts  so  simplified  that  anybody  could  go  over  them 
and  find  out  all  about  them.  I am  very  glad  the  American  Asso- 
ciation has  brought  this  matter  up.  I have  had  some  experience 
in  such  accounts  and  I know  that  it  is  far  more  simple  than  it 
sounds,  when  you  hear  the  explanation.  It  is  a step  in  the  direc- 
tion of  simplifying  accounts.  I move  a hearty  vote  of  thanks  be 
extended  the  Committee  for  its  services. 

Carried. 

The  President: — An  innovation  has  been  made  in  this  meet- 
ing  to  which  I desire  to  call  your  attention.  You  have  probably 
observed  somewhere  in  this  room,  or  in  the  corridor  of  the  hotel, 
a gentleman  decorated  with  a badge.  He  is  the  Sergeant-at-Arms. 
This  Association  has  never  had  one  before,  but  there  have  been 
times  and  circumstances  when  it  has  been  almost  necessary  to  have 
such  an  official.  It  is  not  the  desire  of  the  Association,  nor  the 
desire  of  the  Council  to  coerce  anyone  ; but  the  appointment  of 
this  gentleman  has  been  made  for  the  purpose  of  assisting  the  As- 
sociation, and  assisting  the  President  in  keeping  quiet  and  order  in. 
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the  room,  and  to  remind  gentlemen  when  it  is  time  for  the  Asso- 
ciation to  convene.  That  is  the  real  object  of  the  appointment. 
I can  assure  you  that  the  only  weapon  which  he  carries  about  with 
him  is  the  badge. 

The  Association  took  a recess  until  2 P,  M. 


AFTERNOON  SESSION. 

The  Association  met  at  2 P.  M. 

The  President:— The  first  business  in  order  this  afternoon  will 
be  the  presentation  of  regrets  from  absent  members. 

The  Secretary  read  letters  and  telegrams  expressing  regret  at 
inability  to  be  present  at  this  meeting,  from  Mr.  W.  H.  Baxter, 
Mr.  Doty,  Mr.  Lathrop,  Mr.  JohnYoung  and  Mr.  George  McLean. 

The  President: — The  next  business  in  order  will  be  the  report 
of  the  Research  Committee.  Is  that  Committee  ready  to  report? 

Mr.  a.  S.  Miller  (New  York  City):— -Your  Committee  has  in- 
dividually been  very  busy  this  year  on  other  work,  and  has  not  been 
able  to  devote  to  Research  work  the  amount  of  time  that  the  work 
deserves.  At  the  same  time  they  have  tried  to  accomplish  some- 
thing. They  have  had  for  some  years  a number  of  set  subjects; 
and  bearing  on  one  of  those  subjects  a paper  is  to  be  produced,  at 
this  meeting  which  will  be  discussed  in  its  turn.  The  special  work 
that  the  Committee  has  been  doing  this  year  has  been  on  the 
standards  for  flanges  and  street  main  specials,  and  street  main 
hubs.  A number  of  experiments  have  been  undertaken,  and  it 
was  expected  that  the  results  of  these  would  be  given  to  this  meet- 
ing ; but  they  open  up  what  seem  to  be  very  important  leads ; and 
it  was  decided  that  it  would  be  better  to  postpone  a report  until 
the  experiments  are  completed.  Mr.  Walton  F'orstall  will  present 
a short  topic,  in  which  he  compares  the  standards  that  he  is  using 
with  the  Association  standards.  I wish  to  say  that  the  members  of 
the  Association  seem  co  feel  that  when  this  subject  has  been  referred 
to  the  Committee,  it  has  been  disposed  of  for  all  time  : and  that 
henceforth  they  are  relieved  from  all  responsibility  in  connection 
with  it.  This  Association  has  a set  of  standards  which  are  either 
right  or  wrong.  If  they  are  right,  they  ought  to  be  used ; 
if  they  are  wrong,  it  is  the  duty  of  the  members  of  this  Asso- 
ciation CO  communicate  with  the  Committee  which  has  them 
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in  charge  and  to  tell  them  wherein  the  standards  are  wrong. 
That  is  the  only  way  in  which  the  members  can  absolve  them- 
selves from  responsibility;  and  as  supporters  of  this  Association  it 
is  their  duty  to  do  everything  they  can  in  that  direction.  Refer- 
ring again  to  the  subjects  of  the  papers,  I would  say  that  the  mem- 
bers of  the  Association  are  apt  to  feel  that  all  of  their  duty  is  done 
when  they  appoint  a Committee  to  hunt  up  subjects  for  the  papers; 
and  apparently  they  expect  the  Committee  to  do  all  the  work  in 
developing  these  papers.  Some  of  the  members  have  facilities 
for  investigation,  and  they  should  come  forward  and  give  us  a 
paper,  and  help  the  Committee  along.  The  Committee  has  not 
done  all  the  work  it  might  have  done,  but  at  the  same  time  it  has 
been  working  more  or  less  steadily  for  several  years,  and  with  not 
very  much  co-operation  generally  from  the  Association.  It  is  to 
be  hoped  that  in  the  future  the  Committee  will  be  able  to  do  bet- 
ter work  than  in  the  past,  and  they  earnestly  hope  that  in  this  work 
they  may  have  the  assistance  of  the  Association. 

The  President; — You  have  heard  the  report  of  the  Research 
Committee.  What  is  your  pleasure. 

Mr.  C.  H.  Nettleton  (Derby,  Conn.) : — I move  that  the  report 
Te  accepted,  its  recommendation  adopted,  and  that  the  Commit- 
tee be  continued. 

Carried. 

The  President; — I will  appoint  as  the  Committee,  on  the  next 
place  of  meeting;  E.  H.  Jenkins,  Thomas  Littlehales  and  A.  S. 
Miller. 

I will  ask  Mr.  Moses  if  he  is  ready  to  report,  as  a member  of 
the  Committee  representing  this  Association,  in  the  matter  of  ad- 
vertising? Or,  would  he  prefer  not  to  make  that  report  in  advance 
of  reading  his  paper? 

Mr.  F.  D.  Moses  (Trenton,  N.  J.);  I would  prefer  to  make  it 
after. 

The  President; — Very  well.  We  will  now  take  up  the  paper 
written  by  Mr.  Frank  D,  Moses  of  Trenton,  New  Jersey,  entitled 
What  is  the  Business  of  a Gas  Company?” 

(For  paper  see  Appendix,  page  Ixx.) 

The  President; — You  have  heard  a paper  by  an  energetic  and 
successful  man  in  the  matter  of  selling  gas,  and  the  paper  is  before 
you  for  discussion,  I desire  to  say  at  the  outset  that  I hope  gentle- 
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men  will  feel  perfectly  free  to  stand  upon  their  feet  and  give  expres- 
sion to  their  thoughts;  and  I especially  urge  our  new  members  to 
improve  the  opportunity  given  them  here  to  express  themselves. 
No  one  realizes  more  than  I do  the  difficulty,  or  the  diffidence,  that 
one  sometimes  feels  in  standing  and  giving  expression  to  those  things 
that  we  may  like  to  speak  of ; and  I can  say  to  you  at  the  outset  that 
you  have  my  sympathy.  I trust  you  will  feel  perfectly  free  in  talking 
at  this  meeting.  I am  going  to  call  upon  one  of  the  new  mem- 
bers at  the  outset — Mr.  Clabaugh,  of  Omaha,  Nebraska. 

Mr.  G.  W.  Clabaugh  (Omaha,  Neb.): — Mr.  President,  and 
gentlemen,  I am  here  to  learn  all  that  1 can  about  the  gas  business. 

I am  sorry  that  this  gentleman  has  written  only  upon  fuel  gas.  He 
must  not  forget  there  is  such  a thing  as  Jlluminating  gas.  There 
is  one  thing  that  I would  like  to  have  brought  out  here,  now,  or  in 
future — and  no  doubt  seme  one  may  patent  it — but  whether  it  is 
patented  or  not,  it  is  very  important  that  we  should  have  a good 
by-pass  which  can  be  used  for  incandescent  lamps.  The  by-pass 
which  is  being  used  with  the  Welsbach  burner  is  a poor  affair,  but 
I think  we  ought  to  use  the  by-pass  in  every  connection.  It 
means  an  expense  of  only  four  or  five  cents  a month,  and  it  is  a 
pretty  good  investment.  But  the  by-passes  that  are  now  on  the 
market  are  without  doubt  the  poorest  contraptions  I have  ever 
seen.  They  are  so  hard  to  adjust,  and  so  easily  got  out  of  order,  that 
surely  something  better  can  be  devised.  I speak  from  experience 
as  to  these,  for  I have  tried  to  adjust  them.  I think  we  ought  to 
urge  the  use  of  gas  in  our  business  in  every  way  we  possibly  can. 
If  we  have  arc  lamps  in  the  place  let  us  try  to  push  the  incandes- 
cent gas  lamp  in  every  way  we  can  to  displace  them.  This  gen- 
tleman has  told  us  of  the  difficulty  in  introducing  heating  stoves 
for  the  consumption  of  gas.  I believe  in  doing  that  most  thor- 
oughly. However,  in  cold  countries,  such  as  Nebraska,  where 
the  thermometer  gets  down  to  thirty  degrees  below  zero,  unless  a 
man  is  a millionaire  he  cannot  afford  to  use  gas  heating  stoves. 
But  the  most  important  thing  is  to  keep  the  gas  range  in  the 
kitchen  to  do  the  cooking,  for  they  can  use  the  gas  range  econ- 
omically for  cooking  all  the  year  round,  but  they  cannot  use  the 
water  heater  economically  all  the  year  round.  So  the  question 
must  arise  of  how  most  economically  to  heat  water  in  the  winter 
time.  Some  of  our  consumers  will  not  take  a water  heater  when 
for  part  of  the  year  they  must  have  a coal  range  to  heat  the  water. 
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‘Of  course,  we  do  not  believe  in  that,  but  we  feel  that  we  would 
rather  have  half  a loaf  than  no  loaf  at  all;  and  so  we  make  con- 
nections with  the  furnaces  in  such  a way  as  to  give  them  all  the 
hot  water  they  require  in  the  winter,  and  without  any  cost  to  them. 
We  do  it  by  taking  the  waste  heat  from  the  centre  of  the  furnace. 
The  radiation  from  the  boiler  will  heat  a small  kitchen.  If  you 
want  more  heat  there  you  can  run  the  pipe  from  the  furnace 
through  a hot  water  radiator,  and  connect  that  with  your  boiler. 
In  that  way  you  not  only  have  the  heat,  but  you  also  have  hot 
water.  I believe  to-day  that  we  have  ninety  per  cent,  of  our  gas 
Tanges  in  use  in  the  winter;  and  we  are  going  to  have  one  hundred 
per  cent.  To  my  mind  that  is  one  of  the  most  important  things 
to  a gas  company.  I do  not  know  how  many  gas  companies  are 
doing  it,  for  I have  seen  very  little  in  the  gas  journals  about  it; 
in  fact  I have  seen  nothing  except  an  occasional  gas  stove  adver- 
tisement; and  I do  not  know  why  they  have  not  taken  the  matter 
up.  This  question  of  fuel  gas  is  not  the  only  thing  we  have  to 
consider.  We  want  to  use  gas  all  the  time  for  all  purposes;  and 
we  make  a step  in  this  direction  in  the  way  I have  indicated.  Of 
course,  we  make  a charge  for  the  furnace  connection  of  ten  dol- 
lars. I hope  you  will  pardon  me  for  speaking  of  local  matters, 
because  I am  more  identified  with  one  gas  works  than  I am  with 
others.  I am  very  certain  that  the  suggestions  which  have  been 
made  have  proven  satisfactory  and  profitable  to  us.  We  try  to  get 
the  owners  of  the  property  to  put  them  in  for  the  tenants;  but 
where  they  will  not  do  it,  or  do  not  like  to  do  it,  we  endeavor  to 
show  the  tenant  conclusively  that  it  will  pay  for  itself  in  a very 
short  time  in  saving  the  cost  of  coal  by  the  use  of  gas  fuel.  While 
we  sell  a good  many  heating  stoves,  we  cannot  push  them  as  we 
would  like,  because  the  question  is  often  asked  whether  the  use  of 
gas  is  more  economical  than  that  of  coal  for  heating  purposes. 
We  know  positively  that  it  is  not.  One  of  our  consumers  once 
told  a gas  man  that  he  was  the  most  honest  and  honorable  man 
he  knew,  because  he  had  told  him  the  truth.  So  when  I answer  a 
question  like  that  I always  remember  George  Washington,  and  I 
tell  them  that  they  cannot  heat  their  house  as  economically  with 
gas  as  they  can  with  coal. 

The  President: — We  would  like  to  hear  from  Mr.  Spragle,  of 
Johnstown,  New  York, 

Mr.  L.  D,  Spragle  (Johnstown,  N.  Y.) : — In  selling  gas  for 
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purposes  other  than  lighting,  each  community  seems  to  have  its' 
own  individual  interests  to  conserve  with  respect  to  the  different 
uses  of  the  fuel  consumption  of  gas,  Mr.  Clabaugh  has  stated 
that  owing  to  the  cold  weather  in  Nebraska  it  is  impossible  to  use 
gas  heaters  in  the  winter  time.  This  is,  I think,  largely  true  with 
most  of  us.  I know  it  is  the  case  at  Johnstown,  where  it  often 
gets  very  cold  in  winter;  and  because  of  that  fact  water 
heaters  are  almost  uniformly  discarded  in  the  winter  months.  I 
have  endeavored  to  use  a connection  with  the  furnace  of  the  kind 
referred  to,  in  a number  of  furnaces,  but  have  found  that  with 
some  designs  of  furnaces  it  is  very  difficult  to  get  in,  particularly 
steam  furnaces  with  a double  wall  around  the  fire  pot,  that  is  with 
a water  space  between  inner  and  outer Jinings.  I would  like  to 
ask  Mr.  Clabaugh  how  he  would  make  a connection  in  a case  of 
this  kind.  Of  course,  there  are  ways  of  heating  with  gas  econ- 
omically, and  there  are  heaters  made  which  are  not  only  economi- 
cal in  use  of  gas,  but  are,  owing  to  their  pleasing  design  and  orna- 
mental appearance,  bought  for  the  two-fold  purpose  of  utility  and 
ornaanentation.  We  installed  something  over  a hundred  of  these 
about  two  years  ago,  and  the  first  six  months  showed  a consump- 
tion of  something  over  a quarter  of  a million  feet.  There  are 
several  points  at  which  the  customer  may  be  attacked.  In  this 
case  it  was  not  alone  the  efficiency  the  customer  was  after,  but  the 
ornamental  design  when  brought  to  his  attention  was  something 
that  he  unconsciously  was  looking  for  and  which  would  always  be 
an  ornament,  while  sometimes  warming  him. 

Then  again  there  is  the  field  for  power.  I think  that  sometimes 
we  labor  under  the  delusion  that  not  very  much  can  be  accom- 
plished in  selling  gas  for  power.  We  thought  so  ourselves,  but 
when  we  once  got  to  seeking  this  business  in  a business-like  man- 
ner, that  is,  understanding  the  thing  we  were  trying  to  sell,  and 
the  needs  of  our  customer,  we  found  that  there  was  a good  deal  of 
business  that  could  be  done  by  us  in  this  line,  which  we  have  done 
and  are  now  doing. 

Mr.  F.  Egner  (Norfolk,  Va.) ; — It  seems  pretty  clear  that  a 
paper  like  that  read  by  Mr.  Moses  can  give  us  matter  for  pretty 
lively  discussion ; and  in  it  I would  like  to  take  some  part  and 
keep  the  ball  a-rolling.  Presumably  Mr.  Moses  has  not  told  us  all 
that  he  knows  about  selling  gas  stoves,  but  he  has  said  enough  to 
start  a very  lively  discussion.  I must  say,  however,  that  T do  not 
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agree  with  him  in  all  his  statements.  He  says  in  his  y)aper;  “It 
is  easier  to  build  a gas  works  and  produce  one  million  feet  of  gas, 
than  it  is  to  find  a market  for  the  same ; therefore,  the  most  im- 
portant end  of  the  gas  business  relates  to  the  sale  of  gas,  rather 
than  to  its  production.”  In  that  statement  1 differ  with  him.  It 
depends  upon  how  we  look  on  that.  I agree  with  him  though  in 
other  matters.  He  tells  us  that  “ Many  owners  of  gas  properties 
have  refused  to  invest  the  funds  required  for  modern  betterments 
and  extensions.”  1 have  often  found  that  to  be  the  case.  There 
seems  to  be  a great  deal  of  injudicious  economy  with  some  direc- 
tors of  gas  companies,  and  with  directing  officers.  For  instance, 
they  will  not  put  in  services  free.  And  they  will  not  set  a meter 
free.  Why  ? We  still  have  that  class  to  deal  with  at  times  in  spite 
of  all  that  has  been  said.  I have  figured  up  the  matter  and  find, 
for  example,  that  a mile  of  six-inch  main  would  cost  about  $3,400. 
and  perhaps  a little  more.  For  that  expenditure  166  services  and 
consumers’  meters  could  be  put  in  at  a cost  of  perhaps  $20  each. 
This  they  will  not  do.  But  just  see  if  it  would  not  pay.  One  of 
the  writers  of  our  papers  states  that  the  average  sales  per  meter  at 
some  place  which  he  mentioned  was  32,684  feet.  I think  that  is 
rather  high.  But  if  you  will  multiply  the  meters  that  could  be  set 
for  the  cost,  and  instead  of  that  mile  of  main,  by  the  average  sale 
of  gas,  I think  the  result  would  convince  anybody  that  it  would  be 
more  economical  oft^^n  to  put  in  the  services  free,  and  set  the 
meters,  than  it  is  sometimes  to  lay  mains.  The  figures  struck  me 
so  forcibly  that  I thought  I would  bringthem  before  you.  You  may 
take  them  along  with  you,  and  they  may  set  some  of  you  to  think- 
ing. I hope  this  will  not  be  the  last  of  the  discussion  on  this 
subject. 

Mr.  \V.  S.  Allen  (New  Bedford,  Mass.) : — I think  the  first  step 
necessary  with  regard  to  using  gas  stoves  all  winter  is  to  persuade 
the  architects  and  builders  to  provide  some  means  for  heating  ihe 
kitchens.  That  seems  to  be  the  proyiosition  which  almost  every 
householder  will  lay  down  ; “ We  cannot  use  gas  stoves  in  the  winter 
because  we  cannot  heat  our  kitchens.”  It  seems  to  me  that  the 
expense  of  doing  that,  when  the  gas  is  used  properly,  is  so  very 
small  that  if  gas  companies  would  take  up  that  proposition  and 
keep  in  touch  with  the  builders  and  architects,  and  see  to  it  that 
in  erecting  apartment  houses  some  provision  is  made  for  heating 
the  kitchens,  we  could  get  a great  deal  more  gas  consumption  in 
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winter  than  we  do  at  the  present  time  from  the  gas  range.  I may- 
be permitted  to  say  a few  words  about  the  way  that  some  European 
companies  have  forced  the  consumption  of  gas  among  the  poorer 
classes.  Take  for  instance  such  a company  as  that  managed  by 
Mr.  Livesey,  which  supplies  the  poorest  districts  in  the  city  of  Lon- 
don. He  puts  in  a gas  range,  and  a certain  amount  of  gas  pipe 
with  burner  in  a kitchen,  and  puts  in  a penny -in-the-slot  meter. 
The  meter  is  adjusted  to  such  a price  as  will  give  a return  equal 
to  a fair  rate  of  interest  on  the  amount  of  money  invested,  plus  the 
depreciation  of  the  apparatus.  In  that  form  of  selling  gas  he  has 
increased  the  number  of  meters  in  South  London  in  an  enormous 
ratio.  I have  forgotten  the  exact  figures,  but  I think  he  has  nearly 
one-half  of  his  total  number  of  meters  out  as  penny-in-the-slot 
meters  and  under  those  conditions.  It  did  not  seem  to  be  of  any 
use  to  undertake  to  force  the  consumption  of  gas  in  the  poor- 
est districts  of  London;  yet  it  was  done  by  that  company,  and 
done  successfully.  In  Paris,  in  cases  where  the  rental  of  an  apart- 
ment is  less  than  $100.00  per  year  the  company  furnishes  the  con- 
nections free;  if  an  apartment  rents  for  a greater  sum  than  $100.00 
per  year  the  consumer  must  pay  the  cost  of  setting  the  meter  and 
of  putting  in  the  appliances.  The  result  of  that  has  been  that  the 
gas  consumption  in  Paris  has  been  increased  very  largely  among 
the  class  of  people  who,  under  ordinary  circum.stances,  would  have 
used  no  gas  at  all.  We  are  inclined  to  ignore  these  people.  And 
yet,  when  the  actual  figures  are  made  up  as  to  the  consumption 
in  South  I.ondon — and  there  is  no  poorer  community  to  be  found 
anywhere — the  amount  of  gas  per  meter  is  almost  nine  hundred 
feet  of  gas  per  month,  and  if  the  price  is  fixed  at  such  a figure 
as  to  pay  the  interest  on  the  investment  and  cover  the  depreciation 
of  the  appliances,  it  will  certainly  give  a very  good  return  to 
any  company. 

Mr.  Walton  Forstall  (Philadelphia): — I think  it  is  to  be  con^ 
sidered  in  connection  with  the  putting  out  of  pre-payment 
meters  that  in  some  cities  at  least,  the  company  would  not  be 
allowed  to  charge  more  for  the  gas  supplied  through  a pre-payment 
meter  than  for  that  which  passes  through  the  ordinary  m.eter.  In 
London,  Parliament  has  recognized  that  it  is  just  that  the  com- 
pany should  make  this  extra  charge.  I think  that  Mr.  Livesey’s 
company  was  charging  eighteen  cents  more  per  thousand,  and 
Parliament  made  the  charge  uniform  at  twenty  cents,  and  thus 
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these  companies  are  allowed  by  law  to  charge  more  for  gas  used  in 
pre-payment  meters.  There  is  another  thing  which  I think  of  import- 
ance. If  we  expect  to  teach  our  poor  people  to  use  the  pre-pay- 
ment meter,  we  will  want  a meter  which  will  take  a less  coin  than 
twenty-five  cents  at  a time. 

Mr.  W.  S.  Allen  (New  Bedford,  Mass.); — I think  Mr.  Forstall 
has  touched  exactly  the  point  which  the  Association  ought  to  take 
up  and  consider  individually  and  collectively,  and  that  is,  such  a 
modification  of  the  statutes,  if  the  control  is  vested  in  the  State,  or 
authorizing  such  action  by  cities,  if  the  matter  is  controlled  by  the 
cities,  that  companies  shall  have  authority  to  charge  a sufficient 
increase  on  gas  which  is  furnished  through  the  penny-in-the-slot 
meter,  to  allow  just  the  sort  of  work  I have  referred  to ; and  in 
this  I do  not  think  there  would  be  any  difficulty  whatsoever.  Of 
course,  I am  more  familiar  with  affairs  in  Massachusetts  than  in 
any  other  place,  and  I do  not  think  that  there  would  be  any  diffi- 
culty in  convincing  the  Legislature,  or  the  Gas  Commissioners, 
that  such  a charge  in  addition  for  this  additional  facility  is  a per- 
fectly legitimate  and  proper  one.  I think  we  certainly  ought  to 
have  a meter  which  takes  less  than  a quarter  of  a dollar  at  a 
time;  and  that  our  meter  makers  should  supply  a meter  which  will 
take  ten  cents,  or  even  a nickel. 

Mr.  H.  L.  Rice  (Norfolk,  Va.); — There  is  one  branch  of 
the  fuel  business  which  has  not  been  mentioned  here  at  any  length, 
and  that  Is  the  heating  of  churches.  In  Norfolk,  where  we  have  a 
comparatively  mild  climate,  we  find  that  there  is  a very  consid- 
erable business  to  be  done  in  church  heating.  We  are  to-day 
putting  gas  radiators  into  every  new  church  that  is  built,  and 
almost  every  church  which  is  making  changes  in  its  heating  out- 
fit. We  put  into  these  churches  the  best  sort  of  gas  radiators  that 
we  can  obtain.  We  find  that  any  church  in  a climate  like  that  of 
Norfolk  (which  is  only  m-oderately  cold  in  winter)  can  be  heated 
more  cheaply  by  the  use  of  gas  than  by  any  other  means.  In  fact, 
we  get  nothing  but  the  most  unanimous  testimony  from  the 
churches  which  have  been  brought  to  use  gas;  they  are  entirely 
satisfied  in  that  regard. 

In  Portsmouth,  across  the  river,  they  began  to  push  fuel  gas 
somewhat  earlier  than  did  the  gas  company  in  Norfolk;  and 
I believe  that  there  every  church  in  town  is  at  present  heated  by 
gas.  I will  only  indicate  what  will  occur  to  all  of  you,  namely. 
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the  advantage  of  pushing  a Sunday  business,  so  as  to  get  the  Sun- 
day send-out  on  a par  with  the  week  day  send-out.  Since  this 
church  business  has  been  taken  over,  our  Sunday  output  has  gone 
ahead  by  leaps  and  bounds. 

Mr  C.  D.  Robison  (Geneva,  N.  Y.): — For  heating  a kitchen 
boiler  1 think  there  is  no  reason  why  a wrought  iron  pipe  loop,  can- 
not be  cast  in  an  ordinary  steam  radiator  loop,  and  that  connected 
with  the  kitchen  tank  so  as  to  give  an  abundant  supply  ofhot  water, 
with  no  expense  at  all  for  fuel.  If  this  were  brought  to  the  atten- 
tion of  manufacturers  of  steam  radiators  I think  they  would  be 
glad  to  manufacture  such  a radiator  loop  which  could  be  put  on 
any  radiator, 

Mr.  R.  M.  Searle  (Mount  Vernon,  N.  Y.): — I cannot  let  this 
thing  go  by.  We  are  all  in  business  for  the  profit ; and  there  is 
no  one  here  who  would  not  get  additional  business  if  he  could, 
and  no  one  who  could  not  get  more  if  he  would  try  for  it.  In  a 
discussion  last  Spring  in  a meeting  which  I attended,  I was  asked 
what  use  it  was  to  put  out  canvassers  in  trying  to  get  new  business. 
Of  course,  there  is  no  use  in  it  unless  you  have  the  right  kind  of 
canvassers.  Suppose  you  are  engaged  in  the  business  of  pushing 
the  Welsbach  lamp  against  the  incandescent  electric  light;  you 
send  out  canvassers ; of  course  the  canvasser  does  not  just  walk 
into  a house  and  simply  say,  Good  Morning.  I have  a Wels- 
bach light.  It  costs  $1.50.  Do  you  want  it?  Good  morning.” 
On  the  contrary  he  must  have  some  tangible  reason  to  present  for 
introducing  the  Welsbach.  I would  like  to  hear  some  one  describe 
how  he  approaches  different  customers,  and  just  what  other  com- 
panies do  to  get  different  customers.  I would  like  to  know  just 
how  Mr.  Rice  got  the  people  in  Norfolk  to  heat  their  churches 
with  gas;  and  I would  like  to  know  just  how  another  man  got 
people  to  use  gas  for  heating  water  in  the  kitchen  boiler.  A good 
way  to  make  dividends  is  to  save  money  in  all  directions. 

But,  to  go  back  to  where  Mr.  Moses  speaks  of  the  gas  office. 
The  average  gas  office  has  a little  hole  in  the  wall  where  bills  are 
to  be  paid.  Now,  all  those  fences  and  bars  between  office  em- 
ployees and  the  public  should  be  removed.  Suppose  a woman 
comes  into  the  office  determined  to  ask  for  an  extension  of  time  on 
her  gas  bill  until  her  husband  is  paid,  so  that  she  can  get  a gas 
range  in  the  meantime.  She  does  not  want  to  talk  to  the  manager 
or  clerk  through  a little  bit  of  a hole,  and  make  a grand  stand  play 
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before  all  the  people  in  the  office,  but  would  like  to  lean  over  the' 
counter  and  talk  confidentially  with  the  clerk,  explaining  the  dif- 
ficulty, and  ask  for  an  extension  of  the  gas  bill  for  two  or  three 
days  in  order  that  she  may  pay  the  first  installment  for  a g,is  range. 
Another  thing  which  costs  us  money,  and  keeps  away  business,  is 
the  treatment  the  customers  get,  and  the  enemies  the  officers  and 
employees  of  some  companies  make.  Enemies  are  made  every 
day,  and  in  many  ways. 

I would  like  the  President  to  get  more  than  one  to  describe  to 
us  just  how  they  go  out  to  find  customers,  so  that  we  may  learn  if 
there  is  any  new  method  of  attacking  and  obtaining  consumers. 

The  President: — You  have  been  reasonably  successful — why 
not  undertake  that  yourself? 

Mr.  T.  Littlehales  (Syracuse,  X.  Y.): — 1 would  suggest 
that  Mr.  Searles  give  us  a lesson  in  his  way  of  doing. 

Mr.  R.  M.  Searle  (Mount  Vernon,  N.  Y.): — In  his  paper  Mr. 
Moses  speaks  of  salesmen,  but  not  of  canvassers.  I am  more  and 
more  of  the  opinion  that  the  canvasser  is  a most  important  part  of 
the  institution  ; and  to-day  if  we  have  canvassers  of  sufficiently 
high  calibre  to  approach  prospective  consumers  we  may  be  sure  of 
success  with  them.  Mr.  Clabaugh  says  that  he  cannot  sell  gas  radi- 
ators for  use  during  the  winter.  He  further  complains  that  he  can- 
not interestthe  millionaires  in  the  use  of  gas.  If  we  have  millionaires 
we  want  canvassers  who  can  get  audience  with  them.  They  are  hard 
to  approach,  their  time  is  taken  up,  and  it  requires  a genius  to  get 
an  audience  with  them.  VVe  want  canvassers  with  sufficient  tact  to 
tell  the  lady  in  her  kitchen  that  her  hand  is  too  white  to  soil  it  by 
handling  a coal  stove  or  to  have  it  soiled  with  the  ashes;  and 
that  a gas  stove  will  remove  that  difficulty,  if  he  can  only  show 
it  to  her.  One  canvasser  may  have  the  tact  to  approach  her  in 
that  way,  where  two  other  men  would  get  licked  in  the  attempt. 
Then  again,  in  introducing  the  Welsbach  against  the  incandescent 
electric  light,  if  the  man  runs  across  a jewelry  store  where  a fine 
display  of  jewelry  is  made,  he  will  walk  in  and  say  to  the  jeweler 
that  he  would  like  to  show  him  how  he  can  make  a sale  of  ten 
per  cent,  more  diamonds  by  the  use  of  the  Welsbach  light,  than 
he  can  with  the  electric  light,  because  the  diamonds  will  show  to 
better  advantage.  If  properly  approached  the  jeweler  will  listen 
to  the  canvasser  under  such  circumstances,  with  the  result  that  a 
Welsbach  will  be  introduced.  Or,  take  another  illustration.  Oo 
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back  to  the  millionaire.  I know  one  instance  where  a millionaire 
complained  that  his  gas  bill  was  $42.50  for  a range  per  month. 
I asked  for  his  bill.  He  said,  “ I have  not  received  my  bill, 
but  the  meter  taker  told  me  it  would  be  that.”  I saw  the 
trouble  and  immediately  replied,  ‘‘Your  credit  is  good,  and  we 
don’t  have  to  send  you  any  bill.”  He  said,  “ Oh,  yes,  but 
I always  pay  my  bill  regularly,  and  would  not  be  without  that 
gas  range  for  any  money.”  Now,  if  a canvasser  has  the  under- 
standing and  tact  to  take  things  as  they  are,  and  to  think  quickly, 
he  is  worth  money.  The  trade  is  good — the  high  class  trade — 
but  to  get  it  you  want  a man  of  high  calibre.  He  needs  all  his 
tact  m approaching  a millionaire.  We  have  in  our  district 
men  who  come  to  New  York  in  yachts  at  a cost  of  $50.00  or 
$100.00  a trip,  when  it  would  only  cost  them  fifty  cents  to  come 
by  train.  The  money  is  no  object  to  them  at  all.  What  they 
want,  and  what  they  are  willing  to  pay  for  is  comfort.  If  we  have 
a canvasser  who  can  approach  such  a man,  and  suggest  to  him 
that  he  wants  his  morning  rest,  and  does  not  want  to  be  disturbed 
by  the  butler  when  he  shakes  up  the  furnace ; and  that  he  can  fix 
him  up  with  a gas  radiator  which  will  give  the  heat,  and  dispense 
with  the  furnace  and  the  noise,  he  will  be  very  apt  to  get  the 
order. 

Mr.  F.  R.  Persons  (Toledo,  Ohio) : — I have  not  had  very  much 
to  do  with  canvassers,  but  I have  had  a little  bit  of  experience. 
We  keep  one  class  of  canvassers  whom  we  call  the  back  door  men. 
Such  a man  goes  to  the  back  door  and  finds  the  women  at  their 
work.  Another  class  and  a better  educated  class,  go  to  the  front 
door,  and  reach  the  lady  of  the  house.  But  above  all  among  the 
canvassers  we  have  had  we  have  none  who  ever  tell  anything  ex- 
cept the  truth.  They  never  make  mis-statements.  If  we  guaran- 
tee a range,  or  a light,  we  are  bound  to  stand  by  that  guarantee ; 
and  if  they  make  a mis-statement,  they  are  bound  to  make  it  good. 

Mr.  H.  H.  Ganser  (Norristown,  Pa.): — I believe  that  a can- 
vasser can  be  very  useful  to  the  gas  company  in  getting  customers 
if  he  has  the  tact  to  go  about  it  in  the  right  way.  If  he  can  go  to 
a house,  ring  the  door  bell,  get  the  woman  to  the  door,  and  make 
a few  casual  remarks,  at  the  same  time  being  very  careful  so  that 
there  can  be  at  first  no  hint  of  v/hat  he  is  aiming  at,  and  so  that 
the  woman  may  not  think  he  is  a picture  frame  agent,  or  something 
of  that  kind,  and  then  let  her  know  he  is  selling  gas  ranges,  he 


213 

will  likely  be  on  the  right  track.  Now,  when  you  get  a range 
into  that  house,  don’t  say,  Here  is  the  bill — $10.00  ” and  get  the 
money,  and  consider  the  matter  ended;  but  you  must  see  that  she 
knows  how  to  use  the  range.  You  must  drop  around,  get  into  the 
kitchen,  sympathize  with  her,  agree  with  her  in  everything  she 
says,  encourage  her  to  go  on  and  tell  you  everything,  and  then 
watch  how  she  bakes,  because  1 find  that  this  is  how  large  bills 
are  usually  made.  You  will  very  likely  find  that  she  has  turned  on 
both  burners,  or  will  allow  them  to  burn  too  long,  so  as  to  do  the 
baking  too  quickly  with  the  result  of  not  getting  as  good  bread  as 
she  would  do  if  she  had  a smaller  fire.  Or,  he  may  go  into  a 
barber  shop  and  say,  “ I see  that  you  are  burning  coal-oil.  What 
does  it  cost  you?  ” He  replies,  “ It  costs  me  sixty-five  cents  a 
month.”  This  man  has  been  burning  coal-oil  for  the  last  ten  years 
and  will  burn  it  for  ten  years  more  unless  shown  otherwise.  You 
may  think  that  there  could  be  very  little  gas  sold  in  that  shop. 
But  it  is  just  this  way;  a customer  comes  along,  sees  that  the  shop 
is  changed,  and  that  the  man  is  burning  gas  instead  of  coal  oil. 
The  customer  infers  that  the  man’s  business  must  be  growing. 
Another  customer  drops  in,  and  then  another.  They  see  that  the 
man  is  keeping  open  until  ten  o’clock.  He  used  to  close  at  nine 
o’clock.  They  go  by  there  on  a Saturday  night  and  they  find  that 
the  shop  is  open  at  twelve  o’clock.  His  gas  bill  is  a great  deal 
more  than  his  coal  oil  bill  used  to  be,  but  he  does  not  complain, 
for  the  reason  that  he  is  getting  more  trade.  You  may  feel  that 
in  getting  in  a gas  light,  or  in  introducing  an  improved  burner, 
you  are  not  only  doing  yourself  a favor,  but  you  are  also  doing 
the  person  a favor. 

Another  thing  I have  never  heard  mentioned  is  the  use  of  gas 
by  the  Italian  peanut  vender.  He  is  accustomed  to  use  a gasolene 
burner.  In  the  town  wherel  live  there  are  a great  many  Italian  pea- 
nut roasters  ; and  in  the  last  three  months  three  of  the  roasters  have 
changed  from  gasolene  to  gas.  In  one  instance  I told  the  Italian 
vender  if  he  would  burn  gas  one  month  I would  not  charge  him  for 
it.  I got  some  one  to  spot  him  to  see  how  much  gasolene  he  used, 
and  I ascertained  that  he  bought  ten  gallons  of  gasolene  every 
Saturday. 

That  is  what  I mean  when  I say  a canvasser  is  a most  important 
factor  in  a gas  company.  But  do  not  let  the  canvasser  go  out  and 
do  all  the  hustling,  go  out  and  hustle  for  yourselves. 


214 


Mr.  R.  M.  Searle  (Mount  Vernon,  N.  Y.) ; — Another  thing  that 
the  canvasser  should  be  trained  to  do,  which  has  not  been  referred 
to  by  anyone  yet,  is  to  have  canvassers  who  can  calculate  the 
power  required  when  bidding  on  a gas  engine.  For  instance, 
a canvasser  goes  in  and  asks  how  much  power  a consumer  is  using. 
If  he  is  a man  of  tact  he  will  not  ask  that  question,  because  he  will 
be  able  to  ascertain  that  from  his  own  observation.  The  can- 
vasser must  be  so  skilled  that  he  can  either  write  to  the  manufac- 
turer of  any  machinery,  or  make  the  calculation  from  the  belting 
and  pulleys,  or  ascertain  the  displacement  of  pump  plungers  and 
pressure  required,  or  in  any  other  way  which  enables  him  to  ascer- 
tain the  power  which  a man  is  using  on  an  engine  or  pump,  or 
other  machinery  that  he  wants  to  find  out  about.  He  can  get 
generally  every  boss  machinist,  and  every  manufacturer  of  a ma- 
chine, to  calculate  the  horse  power  that  that  machine  requires  ; 
or  he  can  find  out  from  the  ordinary  catalogues  which  may  be  had 
for  the  asking.  He  can  find  very  accurately  the  horse  power  from 
the  shafting  or  belting  ; and  having  ascertained  that  he  is  able  to 
bid  intelligently.  I have  failed  to  find  canvassers  who  could  figure 
out  for  a man  how  much  horse  power  they  would  require.  If  you 
have  a canvasser  soliciting  for  a gas  engine,  you  will  be  apt  to  find 
that  the  reason  he  does  not  get  an  order  is  that  he  does  not 
know  the  horse  power  that  the  person  requires,  and  of  course, 
cannot  bid  intelligently  on  the  engine.  In  other  words,  he  does 
not  know  what  he  is  talking  about. 

Mr.  a.  S.  Miller  (New  York  City) : — Before  the  discussion 
closes  I want  to  register  a protest  against  the  statement  made  by 
Mr.  Moses  in  his  paper  that,  “ Fuel  gas  is  recognized  as  a redeemer 
of  the  gas  industry.”  Attention  has  been  called  to  this  point  al- 
ready in  this  discussion,  but  I want  to  say  that  I think  a larger 
part  of  our  business  is  still  the  lighting  business,  and  that  the 
larger  part  of  it  will  continue  to  be  the  lighting  business  if  we  put 
into  the  lighting  end  anything  like  as  much  energy  and  time  as  we 
put  into  the  fuel  end  of  the  business.  We  get  up  here  in  our  meet- 
ings and  talk  much  of  fuel  gas;  the  members  go  out  and  work  for 
fuel  gas ; we  go  around  the  town  and  we  see  large  and  attractive 
places  lighted  by  electricity,  the  lighting  of  which  we  know  the 
gas  company  could  get  if  they  would  start  out  and  work  to  get 
them.  They  spend  a whole  lot  of  money  to  convert  a peanut 
roaster  or  something  else,  when  if  the  same  money  were  put  into 
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intelligent  work  on  large  consumers  they  could  win  converts  from 
those  who  use  the  electric  light,  and  induce  them  to  become  gas 
consumers.  As  a matter  of  fact  the  papers  which  have  been  read 
before  the  electric  light  associations  of  the  country  show  that 
incandescent  gas  lighting  has  made  very  serious  inroads  into  incan- 
descent electric  lighting;  and  I believe  that  these  inroads  would 
be  very  much  more  serious  than  they  are  if  the  lighting  business 
were  pushed  as  it  should  be. 

Mr.  G.  W.  Clabaugh  (Omaha,  Neb.): — There  has  been  a 
great  deal  said  about  canvassers,  but  I think  that  if  a gas  com- 
pany has  five  thousand  consumers,  that  ought  to  mean  five  thou- 
sand canvassers ; and  they  would  not  cost  the  company  anything. 
If  you  treat  your  customers  properly,  and  show  them  all  the  cour- 
tesy you  possibly  can,  no  matter  what  the  complaints  may  be — it 
may  be  very  trivial  to  you,  but  it  means  a great  deal  to  them — you 
may  in  that  way  make  every  consumer  a canvasser.  Business 
men  generally  have  the  erroneous  idea  that  if  they  have  a hundred 
consumers,  and  they  lose  one  through  mismanagement,  or  for  what- 
ever reason  it  may  be,  they  are  still  just  as  well  off,  for  they  can 
get  another  consumer  in  his  place.  But  1 do  not  think  so.  I 
would  rather  have  that  one  old  consumer,  than  have  a new  one  in 
his  place.  If  I lose  one,  I have  hard  work  to  get  him  back.  If 
you  treat  your  customers  properly,  they  will  sell  stoves  for  you.  A 
well  satisfied  consumer,  and  particularly  if  it  be  a woman  who  will 
talk — and  most  ladies  do  talk — will  always  canvas  for  you.  Keep 
your  canvassers  out,  keep  your  men  going  all  the  time — I thor- 
oughly believe  in  that — but  at  the  same  time  I believe  in  making 
one’s  customers  do  the  canvassing. 

Mr.  E.  E.  Witherby  (New  York  City): — We  have  almost  all 
made  our  statements  here  solely  with  reference  to  the  local  condi- 
tions that  govern  our  own  work.  I have  one  particular  case  where- 
in our  electric  light  plant  was  in  almost  an  overloaded  state,  so 
that  it  was  probable  that  our  holiday  lighting  would  put  us  in  such 
a position  that  it  would  either  fall  down  at  a critical  time,  or  else 
we  would  not  be  able  to  supply  the  customers.  I do  not  want  to 
■advertise  the  wares  or  goods  of  anybody,  but  I want  to  say  that  at 
a meeting  in  Louisville  there  were  a couple  of  lamps  put  on  exhibi- 
tion that  I thought  would  just  about  fill  the  bill.  We  could  take 
those  lamps  and  use  them  as  arc  lamps.  In  less  than  sixty  days 
we  put  in  over  eighty  of  those  lamps.  We  pursue  the  same  policy 
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as  in  the  electrical  department,  removed  the  electric  arc  lights,, 
put  the  gas  arcs  in,  and  maintained  them,  excepting  mantles.  If 
we  found  a mantle  had  broken  we  put  in  a new  one,  and  charged 
fifty  cents  for  it.  There  has  not  been  any  kick  yet  at  the  mantles 
we  have  been  using;  and  it  relieved  us  of  the  necessity  of  install- 
ing a $40,000  plant  this  summer.  We  have  found  the  result  to  be 
a most  satisfactory  increase  in  our  illumination  with  gas. 

Mr.  J.  T.  Lynn  (Detroit,  Mich.): — I want  to  protest  a little  as 
to  Mr.  Miller’s  remarks  with  regard  to  fuel  gas  not  being  the  sal- 
vation of  the  gas  company.  I do  not  believe  that  outside  of  the 
large  cities  there  is  one  gas  company  in  ten  whose  fuel  account 
does  not  run  larger  than  the  illuminating  account.  While  I do  not 
want  to  take  away  any  of  the  credit  due  to  those  who  are  pushing 
the  business  of  illuminating  gas,  at  the  same  time  I do  not  want  to 
see  their  efforts  relax  in  the  direction  of  increasing  the  sales  of  fuel 
gas.  I believe  that  to  the  fuel  gas  appliance  men  there  is  due  a 
great  deal  of  credit  from  ihe  gas  men  for  their  energy  and  their 
efforts  in  putting  gas  appliances  on  the  market,  and  thereby  con- 
tributing to  increase  the  consumption  of  our  product. 

Mr.  F.  Egner  (Norfolk,  Va.)  -Mr.  Searle  asked  a question 
when  he  first  got  up  which  surprised  me  very  much.  I was  sur- 
prised that  he  asked  it,  because  I thought  that  he  knew  all  about 
it.  He  asked  Mr.  Rice  about  the  introduction  of  gas  in  churches. 
I hope  Mr.  Rice  will  pardon  me  for  anticipating  his  answer  to  Mr. 
Searle’s  question,  but  I was  his  predecessor  in  that  business  at  Nor- 
folk, One  of  the  proprietors  of  that  company  was  very  anxious 
to  introduce  gas  for  heating  purposes  into  the  churches  in  Norfolk. 
We  had  taken  some  steps  in  that  direction,  and  we  found  that  the 
church  people  wanted  radiators,  and  that  they  wanted  them  for 
nothing,  if  they  possibly  could  get  them  in  that  way.  At  any  rate 
they  wanted  some  concessions.  I wrote  to  my  President  about 
these  gentlemen,  and  what  they  wanted,  but  all  the  concession 
that  he  was  willing  to  make  was  to  put  the  radiators  in  as  cheaply 
as  possible,  but  that  the  gas  company  was  not  going  to  be  out  any- 
thing for  them.  The  company  was  willing  to  do  without  any 
profit  on  them,  but  was  not  ready  to  give  away  anything.  'Ihe 
request  to  introduce  them  into  the  churches  at  Norfolk  was 
becoming  very  urgent  for  the  reason  that  they  had  them  in  Ports- 
mouth, just  across  the  river,  and  they  were  very  satisfactory  there. 
I got  them  to  use  some  gas  stoves  in  two  of  the  churches,  and  1 
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did  it  in  this  way.  As  the  gas  company  would  not  give  them 
anything  for  nothing,  and  as  the  proprietors  were  very  urgent  that 
we  should  have  them,  1 bought  three  or  four  radiators  myself  and 
presented  them  to  the  churches.  I do  not  want  you  to  think  I was 
acting  the  part  of  a philanthropist  in  doing  this ; not  at  all ; I was 
only  very  anxious  to  retain  my  own  position.  And  so,  in  order  to 
introduce  the  thing,  and  get  a start  in  the  churches,  1 bought  the 
radiators  and  gave  them  to  them.  I suppose  that  was  the  starting 
point  of  the  prosperity  of  the  Norfolk  Gas  Company  resulting  from 
the  putting  of  gas  stoves  in  the  churches.  I would  like  to  hear 
/rom  Mr.  Rice  about  that. 

Mr.  H.  L.  Rice  (Norfolk,  Va.): — Mr.  Miller  has  spoken  about 
the  fact  that  we  are  still  in  the  illuminating  business.  I agree  with 
him  thoroughly  as  to  that.  We  find  in  our  town,  although  we  are 
associated  with  the  electric  lighting  company,  and  therefore  do  not 
solicit  for  illuminating  purposes  to  any  great  extent,  that  the  illum- 
inating account  is  still  growing  very  rapidly,  almost  as  fast  indeed 
as  the  fuel. 

Not  a word  has  been  said  here  in  this  discussion  on  the  subject 
of  piping  old  houses,  which  I think  is  a very  important  matter.  I 
would  like  very  much  to  hear  from  some  men  who  have  had  ex- 
perience in  getting  old  houses  which  are  not  piped  to  take  gas.  I 
mean  houses  which  are  on  the  line  of  the  present  mains.  We  all 
know  that  if  you  take  any  gas  company  and  go  through  its  rec- 
ords and  maps  you  will  find  on  its  lines  of  main  a good  percentage 
of  houses  which  are  not  burning  illuminating  gas,  and  which  are 
not  piped.  If  you  send  a man  to  them  to  ask  them  to  burn  gas 
they  will  reply  The  house  is  not  piped,  and  it  will  cost  too  much 
to  pipe  it.”  Perhaps  they  may  say  that  they  do  not  want  the 
house  torn  all  to  pieces.  Now  this  is  a business  that  must  be 
looked  for  and  gotten.  We  do  not  let  the  lack  of  pipes  stand  in 
the  way  of  getting  fuel  business.  In  our  town  we  have  an  open 
mind  as  to  the  best  means  of  getting  this  illuminating  business. 
We  are  trying  to  get  the  best  scheme  we  can,  for  we  believe  in 
pushing  the  illuminating  account  as  well  as  the  fuel.  These  peo- 
ple in  unpiped  houses  are  not  the  ones  that  the  electric  companies 
are  after.  They  are  people  who  would  take  gas  in  preference  to 
using  kerosene  if  they  could  only  be  sliown  and  convinced  that 
they  can  avail  themselves  of  it  without  too  great  an  outlay  or  too 
much  trouble. 
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Mr.  G.  W.  Clabaugh  (Omaha,  Neb.): — I would  answer  that  by 
saying  that  we  have  run  pipes  to  a very  large  number  of  houses,  and 
have  sold  to  a large  number  of  consumers  ; and  in  doing  that  we 
do  not  come  in  conflict  with  the  plumbers  in  any  way;  we  do  not 
do  it  at  cost;  we  make  a slight  profit  on  it.  In  the  gas  business 
we  do  lots  of  things  for  nothing,  and  it  is  ail  right ; but  we  do  not 
do  everything  for  nothing.  If  you  try  to  give  away  everything 
you  have  got,  it  will  not  be  long  before  the  Legislature  will  come 
to  you  and  say : “ If  you  can  give  so  much  away  why  do  you  not 
reduce  the  price  of  gas  for  the  benefit  of  the  many,  instead  of  the 
few  to  whom  you  are  giving  these  things  ?"  That  is  what  I want 
’to  anticipate.  You  can  pipe  these  houses  without  any  trouble  by 
proper  solicitation.  Go  after  them,  and  offer  to  do  the  work 
cheaply—and  you  can  do  it  cheaply — and  you  may  make  a profit 
on  it.  , 

Mr.  G.  H.  Harper  (Altoona,  Pa.): — Following  up  Mr.  Cla- 
baugh’s  remarks,  and  also  those  of  Mr.  Rice,  I will  state  that  in 
the  town  which  I represent  we  have  just  completed  a canvass  of  the 
entire  city — not  going  beyond  the  line  of  existing  mains;  and,  by 
the  use  of  the  card  system  of  indexing,  we  have  at  hand  and  in 
convenient  form,  information  as  to  every  house  on  the  line  of  our 
mains,  whether  it  is  piped  or  otherwise;  if  piped,  whether  they 
are  using  gas;  if  they  use  gas,  for  what  purpose,  whether  for  light 
or  fuel ; what  fuel  appliances  are  used;  whether  hot  plates,  ranges, 
or  otherwise  ; and  whether  the  ranges  are  satisfactory;  the  num- 
ber of  rooms  in  the  house;  whether  the  occupant  owns  or  rents. 
So  that  when  we  go  to  these  people  at  any  time  in  order  to  solicit 
them  to  use  gas  we  know  positively  just  what  their  requirem.ents 
are,  and  what  are  our  chances  of  success.  I know  positively 
that  were  the  company  in  a position  to  take  full  advantage  of  the 
information  obtained  we  could  increase  our  business  twenty-five  per 
cent. 

Mr.  F.  H.  Shelton  (Philadelphia): — I know  of  one  company 
' which,  by  an  expenditure  of  five  per  cent,  of  its  capital  account 
has  increased  its  business  nearly  one  hundred  per  cent,  within  less 
than  six  months. 

The  President  : — It  is  not  the  disposition  of  the  chair  to  cur- 
’■tail  this  discussion,  for  it  is  very  interesting;  but  we  have  a great 
■deal  before  us,  and  unless  some  member  has  something  more  to 
'-say  I will  call  upon  Mr.  Moses  to  close  his  discussion. 
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Mr.  F.  D.  Moses  (Trenton,  N.  J.)  : — I have  made  a few  notes 
'of  the  suggestions  made  by  members  in  the  discussion.  A few 
days  ago  a man  came  into  our  office  and  remarked  that  he  came 
from  the  West;  and  that  he  heated  his  house  from  Washington’s 
Birthday  to  Thanksgiving  Day  with  gas  at  $i.oo  a thousand.  He 
found  that  it  was  the  most  economical  way  of  heating  it.  But 
from  Thanksgiving  Day  to  Washington’s  Birthday  the  weather  was 
so  cold  that  it  was  necessary  to  use  a furnace.  We  are  trying 
now  to  sell  small  coke  stoves  for  three  or  four  dollars,  to  be  put 
in  the  kitchen,  to  warm  the  kitchen  during  the  winter  months,  and 
to  use  our  coke.  A kitchen  does  not  require  the  same  degree  of 
heat  that  any  other  room  in  a dwelling  house  does,  because  there 
you  are  moving  around  nearly  all  the  time  and  therefore  do  not 
require  the  same  heat  that  you  do  in  a sitting  room.  A great  deaT 
of  our  out-put  at  present  is  used  by  the  working  people,  who  get 
up  late  in  the  morning, and  have  to  use  the  gas  stove  in  order  to  get 
breakfast  in  a hurry.  We  usually  run  a hundred  feet  of  main  for  each 
new  consumer  secured  on  a street,  and  the  average  gas  bills  have 
increased  from  $1.70  to  $2.26  per  month,  by  the  meter, — showing 
that  they  are  all  using  more  gas.  We  have  something  like  seven 
or  eight  solicitors  out  all  the  time.  We  do  not  send  them  over  the 
same  territory  twice,  only  where  they  have  some  prospect  of  sell- 
ing. We  always  keep  the  best  man  until  the  last — and  the  last  is  a 
lady.  She  goes  after  them,  and  she  either  gets  them  as  customers, 
■or  talkb  them  to  death.  We  also  have  a professional  baker — not  a 
•cook — but  a regular  baker,  and  he  goes  around  and  teaches  the 
families  how  to  bake  with  a gas  stove.  Those  people  do  not  care 
much  about  learning  to  make  lobster  Newburg,  but  they  want  to 
know  how  to  bake  bread  and  biscuits;  and  this  man  teaches  them 
how  to  do  it;  and  if  they  will  let  him,  he  will  make  up  a batch  of 
bread  while  there. 

A Member:— I move  a vote  of  thanks  to  Mr.  Moses  for  his 
paper.  I think  that  he  has  given  us  a great  deal  of  information 
which  will  be  useful  to  all  those  who  are  in  the  gas  business.  We 
have  known  that  he  has  accomplished  very  great  results,  and  in  a 
very  original  way  ; and  what  he  has  accomplished  will  encourage 
members  in  other  places  to  try  to  do  the  same  thing.  It  has  stimu- 
lated them  to  put  forth  great  energy. 

The  motion  was  seconded  and  carried. 

'Fhe  President: — While  upon  this  subject,  and  inasmuch  as 
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Mr.  Moses,  who  represents  this  Association  on  the  Committee  on 
Advertising,  is  obliged  to  leave  the  city  to-night,  to  give  him  an 
opportunity  to  report  for  his  Committee,  I will  call  upon  him  now 
to  read  the  report.  A year  ago  a Committee  was  appointed  by  this 
Association  to  make  a report  before  this  meeting  upon  some 
scheme  of  advertising — some  scheme  of  co-operative  advertising,, 
or  national  advertising,  or  along  such  lines.  The  Ohio  Associa- 
tion has  appointed  a Committee,  as  also  has  the  Western  Association. 
Both  of  those  Committees  have  made  their  report ; and  we  will 
now  hear  the  report  from  Mr.  Moses. 

Mr.  F.  D.  Moses  (Trenton,  N.  J) : — In  obedience  to  the  request 
of  your  commission,  your  Committee  has  looked  into  the  matter 
of  National  Gas  Advertising,  and  have  to  report  to  you  as  follows  : 

In  order  to  carry  out  the  matter  of  national  advertising  of  gas, 
a fund  would  have  to  be  created,  d'his  money  could  be  obtained 
by  small  assessments  on  the  gas  companies  determined  by  the 
benefit  they  would  receive.  According  to  figures  given  in  the  gas 
directory,  there  are  32,000,000  people  in  this  country,  either  sup- 
plied by  gas,  or  who  could  be  reached  by  gas  companies.  If 
every' company  would  be  willing  to  subscribe  $1.50  per  year  for 
every  one  thousand  of  the  population  it  could  supply,  it  would 
give  $48,000  for  general  advertising;  supposing  that  only  com- 
panies representing  one-third  of  this  population  should  subscribe 
to  the  fund,  $16,000  would  be  subscribed.  This  money  would  be 
used  for  magazine  and  bill  board  advertisements,  and  for  the 
maintenance  of  a bureau  for  distribution  of  advertising  matter. 
Monthly  magazine  advertisements  have  been  used  to  much  advan- 
tage to  popularize  different  commodities,  and  ten  of  the  leading 
publishers  in  the  country  have  been  asked  to  furnish  figures  for 
advertising  in  their  periodicals,  and  their  figures  show  that  the 
cost  per  page  per  month  is  from  $250  to  $4,000,  which  price  is 
governed  mostly  by  the  circulation.  For  about  $2,000  per  month 
we  could  have  a quarter  page  advertisement  in  all  the  leading 
miagazines,  and  six  months  advertising,  which  we  would  probably 
use  per  year,  would  cost  $12,000.  With  a fair  proportion  of  the 
companies  subscribing  we  could  place  the  word  “ Gas”  before  the 
public  as  often  as  they  now  see  the  names  of  different  kinds  of 
soap,  pills  and  biscuits  ; and  the  cost  to  gas  companies  would 
hardly  be  noticeable.  Take  for  instance  a gas  company  in  a town  of 
forty  thousand  inhabitants,  their  assessment  would  be  only  sixty 
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dollars  per  year,  or  five  dollars  per  month,  and  even  the  smallest 
possible  results  would  fully  reimburse  them  for  their  subscription. 

Your  Committee  would  also  suggest  that  a Bureau  be  established 
that  would  be  a “clearing  house”  of  gas  advertising  matter,  where 
all  companies  could  send  any  advertising  matter  or  designs  that 
wmuld  be  of  interest  to  the  others  ; this  matter  could  be  put  in 
pamphlet  form  together  with  ideas  by  gas  managers,  and  any 
other  matters  of  interest  to  the  subject.  These  pamphlets  would 
be  furnished  free  to  subscribers,  and  those  companies  not  subscrib- 
ing could  get  them  at  a price  determined  by  the  cost  of  compiling 
them.  Your  Committee  requests  the  right  to  work  with  the  Com- 
mittees of  the  other  Gas  Associations,  and  to  be  also  empowered  to 
solicit  subscriptions  to  the  fund,  and  commence  work  as  soon  as 
possible.  The  matter  has  been  under  discussion  for  several  years, 
and  as  we  have  only  met  once  a year  progress  has  been  slow,  but 
if  the  start  is  made  now  the  results  of  one  year’s  work  will  be  so 
surprising  that  all  gas  companies  in  the  country  will  gladly  con- 
tribute to  the  fund. 

In  connection  with  that  I would  state  that  the  several  advertis- 
ing agencies  that  we  have  talked  with  want  from  five  to  ten  per 
cent,  of  the  cost  of  the  advertising  matter  to  place  the  advertise- 
ments of  the  Committee.  I can  see  no  use  of  this  cost,  and  I do 
not  think  that  anybody  can  write  an  advertisement  as  to  gas  better 
than  a gas  man  can  do  it. 

I have  a letter  from  Mr.  Doherty,  a member  of  the  Com- 
mittee who  cannot  get  to  this  meeting,  which  Mr.  Persons  will 
read,  if  you  desire. 

Mr.  F.  R.  Persons  (Toledo,  Ohio) : — I have  read  the  letter 
over  since  I have  been  here  and  think  it  very  interesting.  Mr. 
Doherty  says : 

“ My  faith  in  the  results  of  national  advertising  have  never 
wavered  for  a moment.  If  I had  the  time  I would  be  glad  to  show 
my  confidence  in  our  ability  to  raise  the  fund  required ; but  con- 
ditions have  so  changed  with  me  that  I have  become  incompetent 
to  do  any  of  the  work.  I would  resign  from  the  Committee  did  I 
not  believe  that  I would  be  free  to  take  up  the  work  again  in  the 
near  future.” 

He  proposes  to  take  up  the  work  of  national  advertising  by  and 
by.  Mr.  Doherty  is  the  President  of  the  Ohio  Association  and  is 
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on  the  Committee  of  the  Western  Association  on  this  subject.  We 
have  a Committee  in  the' Ohio  Association  similar  to  this  in  the- 
National. 

Mr.  Wm.  H.  White  (New  York  City) : — 1 move  that  this  re[)ort 
be  received,  and  the  request  of  the  Committee,  that  it  be  em- 
powered to  associate  itself  with  the  Committees  of  other  Associa- 
tions, to  go  forward  with  the  work  with  the  consent  and  endorse- 
ment of  this  Association  be  granted. 

Mr.  T.  Littlehales  (Syracuse,  N.  Y.) : — I second  that  motion, 

Mr.  F.  H.  Shelton  (Philadelphia) Before  that  question  is 
put  I would  like  to  ask  for  a little  more  information  on  this  sub- 
ject. As  I understand  that  report,  it  contemplates  that  the  Com- 
mittee be  empowered  to  at  once  commence  upon  their  work  by- 
asking  subscriptions  from  the  various  gas  companies.  I do  not 
understand  that  any  general  or  joint  linal  action  has  been  deter- 
mined upon,  I do  not  understand  who  is  going  to  be  responsible 
for  determining  just  what  advertising  will  be  done.  I may  not 
have  gotten  the  full  force  of  this  report,  but  my  impression  is  that 
It  mostly  centers  upon  magazine  advertising.  This  kind  of  adver- 
tising reaches  every  gas  company  in  the  country,  and  it  reaches 
the  customers  of  every  gas  company  in  the  country.  If  only  one- 
third  of  the  gas  companies  of  the  country  subscribe  to  this  adver- 
tising fund,  the  other  two-thirds  will  get  the  benefit  of  the  money 
of  the  one-third.  Are  there  other  lines  of  advertising  that  the 
Committee  contemplate  ? Will  they  advertise  by  means  of  bill 
boards,  posters,  and  other  local  advertising  ? I would,  of  course, 
assume  that  other  lines  of  advertising  would  be  put  out  only  in  the 
cities  of  those  who  have  subscribed  to  the  fund.  Those  who  have 
not  subscribed  could  hardly  expect  to  have  any  bill  posting  done. 
It  seems  to  me  reasonable  that  before  acting  as  an  Association  on 
this  matter  we  should  understand  more  clearly  what  it  is  contem- 
plated by  the  Committee  shall  be  done,  and  determine  for  our- 
selves the  advisability  of  joining  in  the  work.  As  now  presented 
it  seems  to  me  to  be  rather  nebulous;  and  I do  not  think  that  the 
Association  should  as  yet  go  on  record  as  advocating  this  matter. 
Let  us  understand  what  it  is  proposed  that  we  shall  endorse  before 
we  stand  for  it.  I for  one  would  like  to  have  more  accurate  in- 
formation as  to  what  is  proposed  and  contemplated.  I do  not 
want  to  be  considered  as  obstructive,  because  I thoroughly  believe 
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in  advertising,  and  in  publicity,  all  along  the  line.  I'he  greatest 
success  1 have  had  in  building  up  gas  companies  quickly  has  been 
achieved  through  advertising  and  from  publicity.  But  I must 
confess  (and  I think  I am  one  of  many)  that  1 do  not  clearly  under- 
stand exactly  what  is  contemplated,  except  in  very  general  lines. 
I think  that  before  subscriptions  are  asked  for,  and  before  this 
Association,  or  its  Committee,  goes  on  record  as  endorsing  the 
proposition,  we  ought  to  have  some  more  knowledge  of  what  the 
proposition  really  is.  I think  the  better  plan  is  for  the  Committee 
to  simply  report  progress,  so  that  the  Council  of  this  Association 
may  later  have  an  opportunity  to  determine  whether  it  will  endorse 
the  project  or  not. 

Mr.  F.  R.  Persons  (Toledo,  Ohio) ; — The  general  idea  that  the 
Committee  proposes  is,  with  their  own  funds,  to  send  out  to  every 
American  gas  company,  all  over  the  United  States,  reasons  why 
they  should  subscribe  to  this  fund.  This  will  be  sent  by  card. 
These  cards  will  be  sent  out  once  a week,  or  once  in  two  weeks  by 
the  Committee.  This  would  not  be  very  expensive.  They  pro- 
pose to  mail  these  cards  by  November  ist,  and  then  by  January 
I St  they  will  send  out  a request  for  subscriptions  to  the  fund;  and 
they  will  start  the  advertising  by  March  ist,  if  the  request  for 
funds  meets  with  a sufficient  response.  The  Committee  has  taken 
that  matter  into  their  own  hands,  and  will  incur  all  the  preliminary 
expense.  When  a part  of  the  money  has  been  subscribed,  or 
guarantees  offered,  they  will  start  in.  They  will  then  bring  the 
matter  to  the  notice  of  the  gas  companies  individually — not  through 
any  one  Association  but  through  all  the  Associations,  by  sending 
communications  to  every  gas  company,  and  asking  for  their  opin- 
ion of  the  project,  and  for  a statement  of  how  much  they  are  will- 
ing to  pay,  and  what  they  want  done.  We  have  an  idea  that  this 
Committee  will  provide  sensible  and  seasonable  matter,  by  postal 
card  or  otherwise,  to  every  gas  company  subscribing  to  the  fund; 
and  if  any  gas  company  which  had  subscribed  wanted  a cut  for  its 
local  paper,  they  would  be  provided  with  it;  thus  making  a sort 
of  transfer  bureau  of  it. 

Mr.  F.  D.  Moses  (Trenton,  N.  J.) : — I would  state  that  it  has 
been  very  hard  to  get  the  Committee  together,  or  to  get  their 
views  embraced  in  one  general  report.  This  matter  of  bill-board 
advertising  was  discussed  between  us;  and  such  things  would  be 
made  in  large  quantities,  and  would  be  furnished  at  cost  to  those 
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who  subscribed  to  the  fund.  Those  who  did  not  subscribe,  but  who 
wanted  to  use  them,  would  have  to  pay  an  advanced  price  for 
them ; and  this  would  cause  them  to  subscribe.  I do  not  think 
the  Committee  would  want  to  do  anything  without  the  approval  of 
the  Council.  If  the  Committee  is  told  to  go  ahead,  and  get  the 
facts  and  figures,  and  then  report  to  the  Council  for  further  instruc- 
tions, they  will  do  so.  But  I do  not  think  the  Committee  wants 
to  take  the  responsibility  of  collecting  the  money  and  of  paying 
it  out  without  further  instructions.  Let  each  Committee  report  to 
the  Council  of  its  respective  Association,  and  gets  its  orders  before 
going  further  in  the  matter. 

Mr.  Wm.  H.  White  (New  York  City): — In  making  my  motion, 
I had  a clear  conviction  that  these  several  Committees  of  the  As- 
sociation would  meet  together,  or  have  -met  together,  and  formu- 
lated some  general  plan  ; and  that  each  of  the  other  Committees 
had  already  had  the  endorsement  or  authorization  of  the  Associa- 
tion which  that  Committee  represented ; and  that  this  Committee 
of  ours  was  only  asking  for  authority  to  go  on  with  the  work  in 
conjunction  with  the  other  Committees,  and  upon  the  lines  which 
they  might  agree  upon  in  the  future.  When  it  came  to  collecting 
money,  and  disbursing  it,  our  Committee  would  naturally  report  to 
our  Council  what  they  proposed  to  do.  It  would  be  absurd  for  us 
now  to  ask  the  Committee  to  again  consider  this  question,  and 
wait  for  our  action  for  another  year  before  they  could  do  anything 
in  the  work.  We  should  thus  lose  the  benefit  of  an  entire  year’s 
advertisements  and  for  an  entire  year  do  no  work  in  this  important 
field.  I think  it  is  proper  that  Mr.  Shelton  would  desire  to  be  ad- 
vised as  to  what  this  Committee  proposes  to  do ; and  I am  glad, 
he  asked  the  question.  I had  assumed  that  the  lines  expressed  by 
Mr.  Moses  and  Mr.  Persons  were  about  what  they  intended  to 
do ; and  my  motion  asked  the  Association  to  endorse  what  they 
had  done  so  far,  and  to  authorize  the  Committee  to  go  on  and  do 
the  work  on  the  lines  suggested,  but  not  to  assume  any  financial 
responsibility  in  the  matter  until  the  consent  of  our  Council  was 
obtained.  With  that  explanation  my  motion  will  stand. 

The  motion  of  Mr.  White  was  seconded  and  carried. 

The  President:— We  will  now  proceed  to  the  next  paper 
which  is  that  written  by  William  E.  McKay,  entitled  “ Tar  and 
Water  from  Water  Gas.” 

(For  Paper  see  Appendix  page  xxi.) 
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The  President: — Having  read  the  paper,  Captain  McKay  now 
desires  to  explain  what  he  has  in  these  bottles. 

Mr.  \Vm.  E.  McKay  (Dorchester,  Mass.): — The  bottles  in  this 
case  contain  samples  of  tar  emulsion  in  its  various  stages  of  separ- 
ation, and  also  the  lighter  fractions  of  the  distillation  of  tar.  This 
first  sample  A is  of  stored  separated  tar,  ready  for  sale.  In  our 
tar  of  this  character  the  color  of  tlie  reflecting  surface  is  distinctly 
brown.  As  the  tar  is  distilled,  and  progresses  towards  pitch  it 
loses  that  brown  color.  You  can  tell  the  proper  time  for  stopping 
the  distillation  of  the  tar  if  you  are  sufficiently  familiar  with  the 
color.  The  light  of  this  room  is  not  good  for  distinguishing  the 
colors,  brown,  red,  green,  yellow  and  white,  of  these  fractions  B 
to  M,  but  they  show  in  a general  way  all  the  gradations  of  color 
and  density  which  occur  as  the  lighter  fractions  are  taken  off. 
This  particular  distillation  was  not  carried  quite  far  enough  to  yield 
a perfectly  pure  white  fraction.  These  samples  N,  O and  P,  are 
the  fractions  which  correspond  with  the  first  distillate  from  coal- 
tar, — otherwise,  the  ammonia  and  water.  You  can  see  their  colors 
in  this  case  is  a very  deep  blue  from  the  cyanides;  the  color  varies 
with  the  amount  of  cyanide  present.  In  this  other  case  of  bottles 
an  examination  of  these  samples  will  show  the  watery  emulsions, 
and  the  partial  separation  which  has  taken  place  since  the  bottles 
were  brought  in  here  ten  hours  ago.  All  these  five  samples,  AB 
to  AF,  are  with  varying  amounts  of  water  in  the  unseparaled  tar. 
Here  are  three  samples,  Q,  R,  and  S,  of  the  water  which  is  the 
final  overflow.  Q is  a sample  of  the  water  entering  the  filter-box 
where  the  last  tar  is  taken  out ; on  the  glass  bottle,  above  the 
water,  can  be  seen  a thin  scum  of  oily  lampblack,  which  is  carried 
along  with  the  water  as  it  runs  into  the  filter-box.  Before  this 
sample  was  shaken  up  by  being  brought  in  here,  the  lampblack 
and  tar  could  be  seen  in  little  globules  at  the  centre  of  the  surface  of 
the  water,  but  they  are  now  deposited  on  the  dry  glass  surface  of  the 
bottle.  At  the  bottom  of  the  bottle  Q you  can  see  the  fine  lamp- 
black, which  is  the  cause  of  the  trouble  in  the  separation  of  the  tar. 
These  other  two  samples,  R and  S,  are  of  the  water  as  it  leaves  the 
filter-box  ; and  I think  you  can  see  that  there  is  no  tar  whatever 
deposited  on  the  dry  surface  of  these  bottles,  although  the  color  of 
the  water  is  dark  from  the  ash  it  carries,  that  cannot  be  separated 
from  it.  In  the  bottom  of  each  of  these  samples,  R and  S,  you  can 
also  see  the  lampblack  which  is  carried  along  with  the  water.  !» 
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this  bottle  T is  a sample  of  the  screened  generator  cleanings  before 
being  used  ; bottle  U contains  the  screenings  after  use  in  the  filter- 
box.  V and  W are  shavings  before  and  after  use  in  purifying  boxes 
for  filtering  tar.  Here  are  four  samples,  X,  Y,  Z,  and  BS,  of  the 
material  which  causes  the  trouble  with  the  tar.  X is  a bottle  of 
naphthalene,  lampblack  and  ash,  showing  the  little  particles  which 
clog  up  the  condenser  tubes;  in  one  case  we  took  from  a 20-inch 
main  three  tons  of  this  material.  V is  the  separated,  dried  lamp- 
black, which  travels  with  the  naphthalene.  Z is  the  separated 
dried  ash,  which,  together  with  the  lampblack  and  naphthalene, 
causes  much  trouble.  This  sample  is  the  familiar  BS ; the  presence 
of  this  in  the  oil  introduces  a mineral  substance  into  the  apparatus 
that  is  afterwards  partly  taken  out  by  the  tar.  Here  is  a sample 
of  the  pitch  from  water-gas  tar,  which  has  a fine  lustre,  a good 
fracture,  and  a good  odor.  You  can  tell  that  it  is  water-gas  tar 
pitch;  and  yet  it  has  a very  satisfactory  amount  of  lampblack 
mixed  in  with  the  bituminous  compound  made. 

The  President: — You  have  heard  this  very  interesting  paper, 
and  it  is  now  open  for  discussion.  Has  Mr.  Miller  anything  to  say 
upon  this  subject? 

Mr.  A:  S.  Miller  (New  York  City): — It  is  hardly  necessary 
for  me  to  say  that  I read  this  paoer  with  a great  deal  of  interest, 
and  that  I appreciate  all  that  Captain  McKay  has  done  for  us  in 
this  direction.  I have  been  very  busy  and  did  not  have  a chance 
to  study  the  paper  as  I would  like  to  have  done.  I have  not  been 
quite  as  familiar  with  the  working  of  this  class  of  apparatus  re- 
cently as  Mr.  Morris  has  been  ; and  if  you  will  pardon  me,  I will 
get  Mr.  Morris  to  tell  us  v/hat  he  has  been  doing,  and  to  draw 
some  comparison,  if  possible,  between  the  two  systems;  because  I 
do  not  feel  that  there  is  anything  that  I could  add  to  what  Cap- 
tain McKay  has  said. 

The  President: — We  shall  be  glad  to  hear  from  Mr.  Morris. 

Mr.  W.  C.  Morris  (Ravenswood,  N.  Y.): — I quite  agree  with 
Mr.  Miller  that  it  is  quite  impossible  to  add  anything  to  Captain 
McKay’s  paper ; but  as  I have  used  an  almost  directly  opposite 
system  from  that  of  Captain  McKay,  there  may  be  some  points 
which  may  prove  interesting.  In  our  system  we  use  three  tanks 
26^  feet  in  diameter  and  8 feet  deep.  Across  the  middle  of  each 
tank  there  is  a partition  extending  from  the  top  to  within  30  inches 


from  the  bottom.  The  fluid  coming  from  the  overflow  of  the  wash- 
boxes  and  from  the  drains  about  the  works  passes  into  one  of  these 
tanks  and  overflows  in  series  into  the  other  two.  A portion  of  this 
tar  is  pumped  from  the  inlet  of  the  first  tank  back  to  the  wash- 
boxes,  and  so  reduces  to  some  extent  the  flow  through  the  system. 
The  temperature  of  the  emulsion  is  kept  at  about  i6o  degrees  as 
nearly  as  we  can,  using  exhaust  steam  when  from  colder  weather 
or  other  cause  the  temperature  of  the  emulsion  falls  below  that 
point.  Our  results,  as  to  the  quantity  of  tar  that  is  obtained,  are  very 
close  to  those  given  by  Captain  McKay.  We  obtain  about  thir- 
teen per  cent,  against  his  thirteen  and  a half  per  cent,  for  crude 
oil.  I take  the  average  figures.  My  figures  are  obtained  from  a 
year’s  run.  With  gas  oil  we  obtain  14.6  as  against  his  15.6. 
There  is  one  thing  in  Captain  McKay’s  statement  to  which  my  at- 
tention has  been  drawn,  and  that  is  that  he  seems  to  take  the 
emulsion  flowing  into  his  system  and  pass  it  into  a series  of  wells, 
and  then  into  a separator.  I am  not  quite  clear  from  the  paper 
how  large  they  are,  and  I would  like  as  a matter  of  interest  to  ask 
him  to  tell  us  just  what  their  object  is.  It  seems  to  me  they  serve 
merely  as  a temporary  reservoir  from  which  to  return  the  water  to 
the  wash-boxes,  and  that  the  portion  not  returned  to  the  wash- 
boxes  is  turned  over  to  the  storage  tank,  or  to  the  tank  in  which 
the  steam  coil  is  placed.  In  that  tank  he  uses  steam  at  no  pounds 
pressure.  If  there  is  some  reason  for  using  steam  at  a high  pressure 
I would  like  to  know  what  it  is.  The  tar  we  obtain  is  of  about  the 
same  gravity  as  he  has  noted  with  the  gas  oil.  He  states  in  a later 
page  that  the  cost  of  separation  with  the  Wilkinson  apparatus  was 
two-thirds  of  a cent  per  gallon  of  tar.  This,  of  course,  includes  the 
cost  of  steam.  In  my  own  case  I have  no  record  of  the  steam. 
The  only  steam  we  use  being  exhaust  steam,  we  do  not  consider  it 
as  costing  anything.  The  actual  cost  of  the  labor  of  separation  of 
the  tar  by  our  system  came  to  0.03  cents  per  gallon  on  an  average 
of  three  years.  He  also  states  that  in  his  large  tank,  in  which  he 
uses  a steam  coil,  after  a necessary  interval  the  steam  is  shut  off. 
It  would  be  interesting  to  know  what  length  of  time  that  interval 
is.  One  other  point  comes  to  my  mind  as  to  this  emulsion,  whicli 
I presume  he  returns  to  the  wash-boxes  from  the  tar-wells — I 
would  like  to  know  whether  at  any  time  he  noticed  high  pressure 
from  tar  collecting  in  his  wash-boxes,  due  to  the  foaming  effect  of 
the  emulsion;  and  if  so,  whether  he  is  able  to  rid  himself  of  that 
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uncomfortable  situation.  I have  at  times  returned  all  the  water 
coming  from  the  tar  system  into  the  wash-boxes,  and  have  suc- 
ceeded for  weeks  at  a time,  without  trouble.  But  as  soon  as  the 
pressure  would  get  up  we  would  have  to  clean  out  the  whole  sys- 
tem and  start  up  with  fresh  water,  eventually  returning  this  thick 
emulsion  to  the  systein  again  for  separation.  Further  on  Captain 
McKay  states  that  ‘‘The  maximum  observed  efficiency  of  this  sys- 
tem was  the  separation,  from  its  emulsion,  of  3,500  gallons  of  clear 
tar  per  day.”  I would  like  to  know  whether  or  not,  this  was  the 
maximum  of  several  days,  or  whether  he  iiad  gone  several  days 
without  separation,  and  then  obtained  the  3,500  gallons.  Several 
times  at  our  works  we  have  tried  to  check  up  on  the  condensers 
and  other  apparatus  results  which  required  the  use  of  the  speci- 
fic heat  of  the  vapors  in  the  gas,  but  I confess  we  have  never  been 
able  to  check  them.  I would  like  to  knovv  what  figure  Captain 
McKay  used  for  the  specific  heat  of  the  vapors,  and  if  possible, 
how  it  is  obtained.  A little  further  on  he  refers  to  the  net  effi- 
ciency of  a gallon  of  oil.  It  would  be  interesting  to  know  the 
time  of  year  this  net  efficiency  was  obtained.  I have  figured  upon 
it  at  our  works,  and  the  best  figure  was  obtained  during  the  month 
of  July,  7.51  for  the  month.  1 would  like  to  know  whether  the 
figure  which  Captain  McKay  gives  corresponds  to  this  time  of 
year. 

Mr.  Rollin  Norris  (Philadelphia): — Captain  McKay  has  got- 
ten up  a mass  of  information  to  which  in  this  discussion  it  is  im- 
possible to  do  justice. 

But  there  is  one  point  I would  like  to  bring  out  more  fully.  In 
looking  over  the  references  in  the  appended  notes  one  cannot  help 
but  be  struck  by  the  variations  in  the  statements  made  by  different 
authorities  as  to  the  composition  of  water-gas  tar.  Of  course,  that  is 
due  to  the  fact  that  there  is  tar — and  tar;  and  water-gas  tar  is  not 
a fixed  uniform  product,  but  will  vary  very  largely  according  to  the 
way  the  oil  is  treated.  Just  before  leaving  home  I picked  up  a 
bundle  of  water-gas  tar  analyses,  without  any  reference  to  what 
story  they  told.  On  j^age  xli  of  Mr.  McKay’s  paper  you  will  no- 
tice that  Durand  Woodman  gives  nine  per  cent,  of  lamp-black  in 
clear  oil  tar;  and  that  Dr.  Schniewind  gives  twenty-five  per  cent. 
In  these  thirteen  analyses  before  me  six  of  them  have  less  than  one 
per  cent,  of  free  carbon.  I do  not  think  that  Captain  McKay 
gives  the  free  carbon  in  his  tar  analyses. 
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Now,  with  regard  to  the  pitch.  Note  Q,  on  that  same  page 
gives  forty  per  cent.,  or  a little  over,  as  the  residue  of  hard  pitch 
after  distillation.  My  analyses  run  26.41^,  28.19^,  20^,  etc.,  or 
about  22  or  23  ^ as  an  average. 

In  regard  to  the  naphthalene,  the  same  note  Q shows  22.5  of 
naphthalene.  I do  not  know  whether  our  determinations  were 
made  in  the  same  way.  We  do  not  in  our  tar  analyses  determine 
the  amount  of  naphthalene  actually  present,  but  the  amount  of 
naphthalene  which  is  separated  when  the  fractions  cool  down,,  this 
being  the  excess  beyond  that  required  to  saturate  the  fraction. 
With  that  explanation,  the  naphthalene  in  these  samples  varies  from 
zero  up  to  twenty-seven  per  cent.;  but  eight  of  them  have  no 
naphthalene  in  them  at  all ; and  most  of  them  run  from  zero  to 
not  over  three  or  four  per  cent. 

I mention  these  figures  as  showing  the  difference  between  the 
constitution  of  the  tar  under  different  circumstances,  and  to  em- 
phasize the  statement  that  we  must  be  careful  not  to  base  our  opin- 
ions of  this  product  upon  samples  taken  in  only  one  case. 

Mr.  fk  Egner  (Norfolk,  Va.): — I see  Mr.  Thomas  Curley,  of 
Wilmington,  Delaware,  in  the  room;  and  1 have  a distinct  recol- 
lection of  seeing  him  experiment  on  that  subject;  and  if  he  could 
be  persuaded  to  give  us  his  experience  I am  sure  it  would  be  val- 
uable to  us. 

Mr.  Thos.  Curley  (Wilmington,  Del.):  — I do  not  know  that  I 
can  add  anything  to  what  has  been  already  said,  as  we  have  not 
experimented  with  regard  to  the  naphthalene  contained  in  the 
water  gas  tar.  The  tar  from  our  water  gas  apparatus  appears  as 
nice  and  as  good  as  that  from  the  coal  gas  plant.  Neither  are  we 
troubled  with  naphthalene  about  the  works.  We  mix  both  coal 
and  water  gas  tar  and  sell  the  mixture  to  the  tar  distillers,  and  they 
consider  it  first  class. 

Mr.  Rollin  Norris  (Philadelphia): — May  I add  one  word?  I 
would  say  that  at  one  of  the  large  works  in  this  country,  covering 
a period  of  several  years,  the  amount  of  water-gas  tar  made  was 
ten  per  cent,  of  the  amount  of  gas  oil  used,  the  tar  being  calculated 
free  from  water. 

J.  B.  Klumpp  (Omaha,  Neb.): — An  analysis  of  our  tax  shows 
about  fifteen  per  cent,  of  solid  naphthalene,  and  agrees  with  Mr. 
Norris’  statement  of  about  40  per  cent,  pitch.  The  gas  is  treated 
to  dry  scrubbing  and  condensed  through  tubular  condensers.  As 
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to  the  percentage  of  free  carbon,  I cannot  say  positively  but  think 
it  about  ten  per  cent. 

Mr.  a.  E.  Forstall  (New  York  City): — At  the  bottom  of  page 
xxvi  in  checking  up  the  agreement  between  the  observed  de- 
position of  tar  and  water  and  the  computed  deposition  of  con- 
densed aqueous  vapor  as  given  in  Table  IX,  Captain  McKay 
says,  that ‘‘ at  the  wash-box,  with  gas  at  192  degrees,  saturated 
with  vapor,  the  table  indicates  that  each  1,000  cubic  feet  of  holder 
gas  will  take  from  the  wash-box  91  pounds  (nearly  ii  gallons)  of 
water  and  tar.’”  That  statement  is  apparently  based  upon  the  as- 
sumption that  the  gas  coming  from  the  apparatus  is  dry  gas.  On 
page  xxiv,  it  is  stated  that  the  onward  flow  is  only  equal  to  the 
tar  made,  plus  the  excess  of  steam  used  in  the  Lowe  apparatus.’" 
It  seems  to  me  that  the  check  between  theory  and  practice  is 
faulty  by  the  amount  of  undecomposed  steam  coming  from  the 
Lowe  apparatus.  I believe  that  there  is  a fairly  large  amount  of 
excess  of  steam  in  gas  coming  from  the  Lowe  apparatus.  I also 
fail  to  see  exactly  the  logic  by  which  one  gallon  of  tar  is  consid- 
ered to  be  equal  to  one  gallon  of  oil  in  figuring  the  net  efficiency 
of  oil.  -It  would  seem  that  the  tar  and  oil,  being  of  different 
weights,  it  must  take  more  than  one  gallon  of  oil  to  produce  a gal- 
lon of  tar ; and  that  when  producing  one  gallon  of  tar  per  thou- 
sand cubic  feet  of  gas,  using  five  gallons  of  oil,  the  net  efficiency  of 
the  oil  must  be  higher  than  is  here  figured. 

Mr.  Carroll  Miller  (Chicago):— I would  like  to  ask  Captain 
McKay  just  how  it  is  that  the  addition  of  oil  tar  to  coal  tar  im- 
proves the  quality  of  the  coal  tar ; because  oil  tar  sells  for  a good 
deal  less  than  coal  tar ; and  there  must  be  some  reason  for  it. 

The  Lresident:  — If  there  are  no  further  remarks  Captain 
McKay  will  close  the  discussion. 

Mr.  Wm.  E.  McKay  ( Dorchester,Mass.): — Mr.  Morris,  in  speak- 
ing of  the  wells  used  in  our  system,  said  that  they  appeared  to  be 
temporary  storage  tanks.  In  a certain  degree  that  is  true.  Our 
wells  were  designed  originally  before  we  had  satisfactorily  reached 
a good  practice  in  handling  the  tar ; and  we  had  to  provide  for  the 
heavy  flow  of  water,  and  anticipate  the  tar,  in  the  different  sec- 
tions of  the  well,  allowing  the  water  to  go  overboard.  Afterwards,, 
when  we  were  able  successfully  to  use  the  regurgitating  system,  some 
of  the  wells  became  idle,  so  that  in  a certain  measure  they  are 
storage  wells.  He  also  spoke  of  the  cost  of  separating. 
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and  referred  to  the  figures  which  I gave  for  the  Wilkinson  tar. 
We  received  that  tar  from  an  outside  source,  and  were  asked  to 
separate  it,  and  that  is  what  it  cost  us  to  handle  it,  separate  it,  and 
re-ship  it, — two-thirds  of  a cent  per  gallon  of  clear  tar.  In  our 
own  case,  with  less  cost  for  labor,  it  would  be  ^ to  ^ of  a cent 
per  gallon  of  clear  tar.  ' If  it  can  be  separated  by  exhaust  steam, 
I think  that  a great  advantage.  We  had  one  hundred  and  ten 
pounds  steam  pressure  upon  the  coil,  in  a closed  tank;  and  a 
break  in  the  coil  would  introduce  a very  large  volume  of  steam 
into  the  tank,  causing  a pressure  for  which  the  tank  was  not  de- 
signed. So  we  have  to  provide  safety  vents  and  safety  seals.  If 
exhaust  steam,  can  be  used,  if  the  heating  surface  and  the  tempera- 
ture available  will  separate  the  emulsion  of  the  tar  and  water,  I 
think  the  lower  the  steam  pressure  the  better.  In  our  own  case, 
when  we  use  6o  pounds  steam  pressure  it  costs  us  more  than  twice 
as  much  in  fuel  to  separate  the  lar  as  it  does  when  we  get  a higher 
pressure.  In  other  words,  the  higher  the  pressure  the  higher  the 
temperature  and  the  greater  the  economy.  As  to  the  interval  of 
steaming, — if  observations  are  made  during  the  rise  in  temperature 
in  the  tar  emulsion  it  will  be  found  that  the  first  difficulty  comes 
in  driving  off  the  absorbed  gas, — as  in  coal  tar.  When  that  is  all 
off,  and  the  first  light  fractions  go  over  with  the  water,  there  will 
occur  cessations  of  internal  action  in  the  emulsion  for  a short 
time,  and  then  other  distillates  will  be  given  off.  The  observa- 
tions we  have  made  show,  I think,  that  complete  separation  can 
be  effected  by  careful  manipulation  in  seven  hours.  We  generally 
turn  steam  on  at  night  and  shut  it  off  in  the  morning.  We  do  this 
for  convenience  and  thereby  save  labor  charges,  using  only  steam 
enough  to  accomplish  the  work  during  the  night.  As  to  the  foam- 
ing effect  in  the  wash-box, — we  do  not  have  that  in  the  Lowe  ap- 
paratus. In  the  Flannery  apparatus  the  carbon  is  sometimes  de- 
posited on  the  lower  edge  of  the  dip-pipe,  increasing  steadily  by 
small  increments  the  depth  of  the  seal,  and  the  pressure  on 
the  apparatus  back  of  the  seal,  occasionally  causing  trouble. 
In  the  Lowe  apparatus,  with  large  outlet  pipes  and  shallow 
dips,  we  have  had  no  deposition  of  carbon  in  that  way,  below 
the  water.  As  to  the  capacity  of  3,500  gallons  of  clear  tar  per 
day  being  the  maximum  efficiency,  I mean  that  we  maintained 
that  efficiency  of  3,500  per  day  for  a reasonable  period,  that  is,  for 
a fortnight,  on  the  small  stated  tank  capacity.  As  to  the  question 
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of  a satisfactory  agreement  between  the  observed  and  the  theoreti- 
cal heat  transferred  in  the  case  of  cooling  by  air, — a reference  to 
the  paper  shows  the  change  of  temperature  was  eight  degrees ; 
and  as  our  thermometers  did  not  read  to  less  than  half  a degree, 
the  best  observation  we  could  get  was  with  not  less  than  six  per 
cent,  possible  error.  I take  it  that  in  most  cases  readings  are  for 
the  whole  degree,  and  then  it  would  be  with  not  less  than  twelve  per 
cent,  possible  error,  and  that  gives  quite  a leeway.  Any  standard 
determination  of  specific  heats  would  be  satisfactory.  As  to  the 
time  of  year  when  the  best  efficiency  was  noted,— our  experience 
agrees  with  that  of  Mr.  Morris,  in  that  the  warm  weather  is  the 
time  we  get  the  best  work. 

The  analyses  given  by  Mr.  Norris,  showing  no  naphthalene  and 
low  lampblack,  seem  to  me  to  suggest  that  the  manner  of  operat- 
ing the  apparatus  must  be  a very  considerable  factor  in  turning 
out  tar  of  that  quality.  If,  when  properly  run,  no  lampblack  is 
formed,  it  must  be  in  a warm  climate,  where  the  gas  is  not  cooled 
very  low  after  leaving  the  works.  For  with  high  heats  lampblack 
will  be  made,  and  if  made,  some  of  it  must  be  found  in  the  tar. 
Moreover,  in  our  system  of  separating  the  tar,  we  really  raise  the 
contents  of  the  tank,  or  the  emulsion,  to  a slow  boiling,  and  a good 
deal  of  the  lampblack  is  perhaps  by  that  method  incorporated  into 
the  tar,  thereby  decreasing  the  bulk  or  percentage  of  the  tar  re- 
corded, and  decreasing  the  amount  that  flows  away  through  the 
waste  water. 

Mr.  Forstall  speaks  of  gas  coming  from  the  superheater  as  being, 
in  the  statement  I make  on  page  xxvi,  assumed  to  be  dry  gas,  with- 
out regard  to  the  excess  of  steam  used  in  the  apparatus  1 have 
not  disregarded  that  excess  of  steam  in  this  case,  where  it  is  about 
one  and  one-half  gallons  or  13  lbs.,  but  it  involved  an  estimate 
that  I will  explain.  The  rate  of  make  varies  every  minute  that  the 
run  is  on;  and  it  is  exceedingly  difficult  to  get  at  the  exact  flow 
of  water.  We  tried  to  take  the  readings  on  the  station  meter  and 
observe  the  make  of  gas  and  observe  the  flow  of  water  at  the 
wash-box  at  the  same  time  (of  course,  we  observed  the  flow  of 
water  under  conditions  which  are  not  exactly  those  of  practice). 
The  thermometer  reading  the  tempeiature  beyond  the  wash  box 
was  about  eight  feet  above  the  seal,  and  at  a point  near  the  dis- 
charge of  the  gas  into  another  and  lower  main.  Some  fall  in 
temperature  of  the  gas  occurred  in  this  8'  of  travel,  and  1 esti- 
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mated  the  drop  as  more  than  two  degrees,  from  observations  of 
temperatures  of  the  gas  at  successive  points  in  its  flow.  At  194° 
the  gas  can  carry  13  lbs.  more  of  aqueous  vapor  than  at  192°. 
The  rapid  flow  of  the  gas  as  the  temj)erature  dropped  to  192° 
could  carry  this  13  lbs.  of  condensed  vapor  into  the  connecting 
main,  and  so  from  the  wash-box.*  Mr.  Forstall  alludes  to  the 
difference  in  weights  per  gallon,  of  the  tar,  and  the  oil  from  which 
the  tar  is  made.  Thus,  the  oil  may  weigh  6 to  7 lbs.,  and  the  tar 
9 or  more  lbs.  per  gallon.  But  it  is  not  known  how  much,  if  any, 
of  the  carbon  in  the  tar  is  from  the  coal;  and  moreover,  as  both 
oil  and  tar  are  bought  and  sold  by  volume,  it  is  easier  and  simpler 
to  credit  the  oil  account  by  volume.  Assuming,  however,  that  the 
tar  is  all  a product  of  the  oil,  and  computing  the  best  net  efficiency 
as  suggested  by  Mr.  Forstall,  we  find, — 

for  gas-oil,  22.8  lbs.  give  25.5  candles, 
for  naphtha,  21.4  lbs.  give  25.3  candles. 

The  President: — What  disposition  shall  we  make  of  Captain 
McKay’s  paper  ? 

Mr.  F.  Kgner  (Norfolk,  Va.) : — I think  two  questions  were 
asked  Captain  McKay  which  he  did  not  answer;  they  were  about 
the  water-gas  tar  being  so  much  better,  and  getting  so  much  more 
for  coal-gas  tar  when  mixed  with  water-gas  tar.  He  had  said  that 
the  water-gas  tar  improved  the  coal-gas  tar.  I would  like  to  have 
him  answer  as  to  that. 

Mr.  Wm.  E.  McKay  (Dorchester,  Mass.): — The  use  of  water 
gas  has  increased  a great  deal  in  recent  years,  as  shown  in  the 
tables  I have  collated.  It  may  be  conjecture,  but  I do  not  think 
I am  in  error  in  supposing  that  there  is  a considerable  amount  of 
water-gas  tar  mixed  with  coal-gas  tar  which  is  now  sold  as  coal- 
tar  in  the  small  works.  I refer  you  to  the  tables  showing  the 
prices  received  for  coal-tar  (Note  G,  Table  V,  column  VI II),  and 
from  them  you  will  see  that  while  it  was  2.13  cents  per  gallon  in 
1887,  when  there  was  very  little  water-gas  made,  it  rose  up  to  6.50 
cents  per  gallon  in  1897. 

* On  October  31,  1901,  placing  thermometers,  one  close  to  outlet  at  wash-box,  and  one  8' 
above  the  seal,  94  simultaneous  observations  of  gas-temperature  were  taken.  'I'he  thermom- 
eters were  then  shifted,  and  24  observations  taken.  By  these  48  simultaneous  observations. 
It  was  found  that  the  average  fall  in  temperature  of  the  gas  in  the  C'  travel  was  2.6  degrees; 
and  that  when  the  gas  at  8'  above  the  seal  was  192°,  it  was  196°  to  197°  close  to  outlet  from 
wash-box. 
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Mr.  E.  H.  Jenkins  (San  Antonio,  Texas): — This  paper  by 
Captain  McKay  is  not  only  valuable  for  the  discussion  which  it 
has  brought  out,  but  it  is  a paper  that  we  can  take  home  with  us, 
and  we  will  find  that  a number  of  the  references  given  in  it  will  be 
of  great  value.  I think  we  should  take  that  into  consideration. 
I move  a vote  of  thanks  to  Mr.  McKay  for  his  paper. 

Carried. 

The  President  : — We  have  five  minutes  left  before  adjourn- 
ment, and  we  will  take  up  for  consideration  one  of  the  questions 
in  the  question  box. 

What  records  have  we  of  gas  holders  having  been  struck  by 
lightning,  and  what  has  been  the  result  ? 

The  President: — I understand  that_Mr.  Robison,  of  Geneva^ 
has  had  some  experience  along  that  line. 

Mr.  C.  D.  Robison  (Geneva,  N.  Y.) : — Last  summer  during  a 
heavy  storm,  shortly  after  the  lighting  hour,  one  of  our  holders 
was  struck  by  lightning.  About  that  time  the  holder  must  have 
been  forced  down,  so  that  when  it  rose  again  it  put  the  lights  out. 
That  was  about  all  the  damage  that  was  done.  Next  day  I ex- 
amined the  holder  more  carefully  and  found  a cut  about  ten  inches 
long,  and  one  at  right  angles  to  it;  but  the  cut  had  closed,  and 
only  left  a hole  about  the  size  of  a lead  pencil.  1 changed  from  a 
small  holder  to  a large  one  as  soon  as  the  accident  happened;  and 
during  the  night  we  lost  five  thousand  feet  of  gas.  So  far  as  1 
could  ascertain  that  was  the  only  damage  done. 

Mr.  E.  J.  Donahue  (Philadelphia) :— I would  like  to  ask  if  the 
gas  went  out  throughout  the  entire  city. 

Mr.  C.  D.  Robison  (Geneva,  N.  Y.): — Our  distributing  system 
is  not  very  large — about  eighteen  miles  of  mains — and  as  far  as  I 
could  find  out  it  did  put  the  lights  out  that  were  lighted  at  that 
time  over  the  entire  city;  but  it  was  for  only  a moment  and  they 
came  up  again. 

The  President: — Do  you  mean  to  say  that  the  lights  were  put 
out  and  then  came  on  again  ? 

Mr.  C.  D.  Robison  (Geneva,  N.  Y.): — Yes.  That  is,  they  did 
not  light  again.  The  pressure  was  off  just  long  enough  to  extin- 
guish the  flame. 

Mr.  A.  E.  Forstall  (New  York  City): — In  connection  with 
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that  question  I have  received  the  following  letter  from  Mr.  R.  B. 
Taber : 

Mr.  Alfred  E.  Forstall,  Secretaij, 

American  Gas  Light  Association  : 

I can  do  little  to  make  your  meeting  the  success  it  should  be, 
but  one  of  the  questions  in  the  Question  Box  reminds  me  of  a 
most  unexpected  event  which  occurred  in  one  of  the  little  gas 
works  at  that  time  owned  by  the  General  Electric  Co.  There 
had  been  small  call  for  the  poor  oil-gas  we  had  been  able  to  make 
and  many  reasons  concurred  inclosing  the  plant  “for  repairs,” 
which  were  long  in  making,  and  I had  as  a wise  engineer  opened 
the  manhole  of  the  little  “six-pence  half-penny”  holder,  and  sup- 
posed I had  taken  all  precautions. 

But  I was  wrong — for  inside  the  tank  was  the  usual  layer  of  dis- 
tilled oil,  and  one  excessively  hot  summer  day  a thunderstorm  came 
up  in  the  afternoon,  and  a bolt  followed  by  a bang  told  the  knell 
of  the  poor  holder,  parts  of  which  were  found  in  one  place  and 
another,  and  effectually  shut  down  the  gas  works.  I have  always 
thought  some  vapors  of  oil  filled  the  open  tank  and  the  lightning 
fired  it  off. 

Fortunately  no  lives  were  lost  but  the  family  next  door  said  it 
was  fun  while  it  lasted. 

With  kind  remembrances  to  all,  I am  yours, 

Robert  B.  Taber. 

Mr.  C.  H.  Nettleton  (Derby,  Conn.): — I had  an  experience 
in  my  own  home  somewhat  similar  to  that  described,  and  I could 
never  satisfactorily  explain  to  myself  the  cause  of  it.  The  light- 
ning struck  a tree,  perhaps  twenty  feet  away  from  the  house.  All 
the  lights  in  my  house  went  out,  and  also  the  lights  in  perhaps  ten 
or  fifteen  houses  situated  within  a radius  of  one  thousand  feet,  but 
there  was  no  disturbance  elsewhere.  I have  wondered  if  there 
was  not  a temporary  blow  when  that  flash  of  lightning  came — a 
blow  in  the  atmosphere — which  overcame  the  pressure  on  the 
pipes,  and  put  the  gas  out  at  the  instant.  Immediately  after  the 
lightning  flashed  the  gas  came  out  again. 

Mr.  a.  E.  Forstall  (New  York  City): — I think  Mr.  Nettle- 
ton’s  theory  as  to  the  cause  of  that  occurrence  is  correct.  I have 
had  a somewhat  similar  experience,  although  it  did  not  follow  a 
stroke  of  lightning.  At  one  time  in  Newark  just  as  a heavy  local 
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thunder-storm  passed  over  part  of  the  city  all  the  lights  in  a small 
area  went  out ; but  the  pressure  came  on  again  at  once.  Fortunately 
the  gas  office  was  included  in  that  area  and  I was  immediately 
called  up  over  the  telephone  to  find  out  what  we  were  doing  at 
the  gas  works.  Nothing  had  happened  there.  Our  pressure  rec- 
ord was  perfectly  normal.  The  only  explanation  we  could  give  of 
it  was,  that  just  as  the  storm,  came  on  there  was  in  advance  of  it 
at  that  particular  location  an  excess  of  atmospheric  pressure  which 
prevented  the  gas  from  coming  out  of  the  burners.  It  was  over 
instantly  and  we  could  find  no  other  cause  for  it. 

Mr.  S.  J.  Fowler  (Charlestown,  Mass.):  — In  other  words  your 
barometer  v;ent  up  in  the  storm. 

Mr.  a.  E.  Forstall  (New  York  City): — Not  in  it  but  just  in 
front  of  it. 

Mr.  John  Williamson  (Chicago) : — Did  not  something  similar 
to  this  happen  in  Chicago? 

Mr.  a.  E.  Forstall: — That  was  an  opposite  effect.  There  the 
thunder-storm  passed  over  the  works,  but  did  not  reach  the  town 
at  all.  My  theory  there  was  that  the  centre  of  the  storm  passed 
over  us,  causing  a vacuum  and  lifted  the  holder  just  for  a second, 
just  took  the  pressure  off  the  holder,  and  then  let  on  the  pressure 
again.  In  that  case  we  were  in  the  centre  of  the  storm  at  the  works  ; 
in  the  other  case  we  were  clear  away  from  the  centre  of  the  storm. 

Mr.  John  Williamson: — In  the  case  I referred  to  the  gas  went 
out  about  two  miles  away  from  the  works. 

Mr.  a.  E.  Forstall: — I do  not  remember  that  particular  case, 
but  I know  that  we  had  two  or  three  scares  there,  so  that  we  made 
it  a rule  whenever  we  saw  a thunder-storm  coming  up  to  station  a 
man  at  the  street  main  governor  until  the  storm  passed  over,  to  be 
ready  to  keep  the  pressure  from  dropping  in  case  it  showed  any 
tendency  to  do  so. 

Mr  a.  S.  Miller  (New  York  City): — I suppose  there’is  no 
harm  in  referring  to  one  other  point  in  this  connection.  We  have 
a series  of  recording  gauges  scattered  around,  and  it  is  very  sel- 
dom we  have  a storm  without  there  being  indications  that  the  bar- 
ometer is  different  at  the  works  from  what  it  is  at  outlying  points, 
that  is,  there  are  indications  of  increase  or  decrease  of  pressure  on 
those  gauges.  Of  course,  this  pressure  varies  with  the  violence  of 
the  storm,  so  that  it  would  be  very  easy  for  a storm  to  have  sufficient 
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violence  to  make  a difference  in  pressure  great  enough  to  put  out 
the  lights.  In  other  words,  two  inches  of  water  is  equivalent  to 
about  one  sixth  of  an  inch  of  mercury  ; and  it  is  easily  understood 
how  in  a violent  storm  the  difference  in  barometric  pressure  be- 
tween two  points  within  five  miles  of  each  other  might  be  one-sixth 
of  an  inch.  That  would  be  sufficient  to  put  the  lights  out.  In  one 
of  the  Western  states  during  a violent  storm  I have  seen  all  the 
lights  in  one  section  of  the  town  go  out. 

Mr.  a.  E.  Eorstall: — In  view  of  the  direction  this  discussion 
has  taken  it  may  be  a matter  of  interest  to  state  that  the  volcanic 
eruption  which  destroyed  the  Island  of  Krakatoa  was  recorded  on 
the  pressure  gauges  of  the  Chicago  Gas  Light  and  Coke  Company. 
About  two  o’clock  one  morning  there  came  a very  sudden  rise  in 
pressure  above  the  normal,  followed  by  a drop  below  and  a recov- 
ery to  the  normal  pressure.  There  was  no  satisfactory  way  of  ex- 
plaining it  at  the  time.  About  a year  after,  my  father  was  reading 
an  article  in  some  scientific  journal  which  gave  an  account  of  the 
effect  produced  by  that  eruption  upon  the  atmosphere  all  around 
the  earth,  as  recorded  on  the  delicate  instruments  which  are  kept 
at  some  of  the  observatories.  He  remembered  the  jump  of  pres- 
sure spoken  of,  thought  it  came  pretty  close  to  the  time  when  the 
air  wave  would  have  passed  over  Chicago ; and  by  calculating  the 
rate  at  which  the  wave  traveled,  from  the  data  given  in  the  article, 
he  found  that  it  was  entirely  reasonable  to  suppose  that  the  air 
wave  produced  by  the  eruption  passed  over  Chicago,  just  at  the 
time  that  the  jump  in  pressure  occurred. 

The  President:— The  hour  has  arrived  at  which  the  meeting 
is  expected  to  adjourn,  and  unless  there  is  objection,  we  will  now 
stand  adjourned  until  ten  o’clock  to-morrow  morning. 
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SECOND  DAY— MORNING  SESSION. 

October,  17,  1901. 

The  Association  met  at  ten  A.  M. 

The  Secretary  read  a letter  from  the  President  of  the  New  Eng- 
land Gas  and  Coke  Company,  inviting  the  Association,  as  a body, 
to  visit  the  works  of  that  Company  at  Everett  and  stating  that  a 
special  train  would  be  provided  for  the  use  of  the  Association,  if 
the  invitation  could  be  accepted. 

On  motion  a vote  of  thanks  was  extended  to  the  Company  for 
its  courteous  invitation,  although  it  could  not  be  accepted  owing 
to  lack  of  time. 

The  Secretary  read  letters  and  telegrams  of  regret  from  Jas. 
W.  Dunbar,  Henry  G.  Morris,  J.  M.  Rusby,  S.  S.  Stratton  and 
[.  A.  Drake  of  Halifax,  England. 

The  President  appointed  as  the  Committee  to  award  the  Beal 
Medal: 

C.  J.  R.  Humphreys, 

George  G.  Ramsdell, 

William  H.  Pearson. 

And  as  the  Committee  on  Final  Resolutions  : 

James  Ferrier, 

John  P.  Harbison, 

Isaac  C.  Baxter. 

I'he  President  then  called  for  the  reading  by  Mr.  E.  H.  Piarn- 
shaw,  of  Philadelphia,  of  his  paper  entitled  “Further  Notes  on 
Retort  House  Practice.” 

(For  Paper  see  Ajipendix  page  i.) 

The  President: — It  strikes  me  that  the  title  given  to  Mr.  Earn- 
shaw’s  paper  is  somewhat  of  a misnomer.  It  should  have  been 
“ A Text  Book  upon  Retort  House  Practice.”  The  paper  is  now 
open  for  your  consideration.  For  the  benefit  of  the  stenographer 
I would  like  to  say  that  unfortunately  there  are  a few  gentlemen 
in  the  hall  whose  names  I do  not  happen  to  know,  or  possibly,  if 
I know  them,  I cannot  speak  their  names  quickly  enough  for  his 
benefit.  So  I will  ask  you,  as  you  rise  to  speak,  to  wait  until  your 
names  are  announced.  If  you  will  do  so,  I will  appreciate  it.  I 
will  call  upon  Mr.  W.  A.  Miller  of  Cincinnati,  to  open  the  discus- 
sion on  this  subject. 


Mr.  W.  a.  Miller  (Cincinnati,  Ohio): — This  is  a very  interest- 
ing paper,  and  the  instruction  as  regards  the  stoking  of  fires  in 
furnaces  of  benches,  the  manner  of  working  same,  care  of  lids, 
pipes,  etc.,  are  in  accord  with  the  best  practice;  but  I cannot  un- 
derstand why  Mr.  Earnshaw  advises  “ forcing  the  fire  in  furnaces 
to  a white  heat  just  after  the  brick  work  has  become  thoroughly 
dry,”  or  at  any  time  thereafter. 

As  stated,  too  much  care  cannot  be  exercised  in  the  adjustment 
of  dampers  and  the  slides  controlling  the  supply  of  primary  and 
secondary  air  to  benches  to  obtain  the  best  results. 

In  the  number  of  men  employed  to  attend  to  benches  on  the 
operating  floor,  I am  particularly  interested,  as  the  cost  of  labor  is 
a factor  not  to  be  overlooked,  even  in  works  where  all  of  the  re- 
torts are  drawn  and  charged  by  mechanical  means. 

Mr,  Earnshaw  states  that  the  work  of  each  man  is  the  duty  of 
attending  to  two  benches  of  9’s,  a total  of  eighteen  retorts,  which 
on  four-hour  charges  represents  the  work  of  opening  and  closing  an 
average  of  4^  retort-lids  per  hour,  together  with  the  incidental 
cleaning  of  lids,  pipes,  etc.,  in  connection  therewith.  As  the  men 
work  eight  hour  shifts  they  therefore  attend  to  a total  of  36 
charges  per  day  each.  In  the  closing  paragraph  of  the  paper 
there  is  a statement  that  “ they  have  no  trouble  with  stopped 
stand-pipes,”  and  if  that  is  the  case  why  is  so  little  work  set  apart 
for  each  man  ? In  the  works  under  my  charge,  the  lid-men  are 
not  actually  engaged  to  exceed  twenty-five  minutes  per  hour,  yet 
they  attend  to  the  charging  of  forty  per  cent,  more  charges  per 
man  per  hour,  and  to  more  than  double  the  number  per  shift.  In 
other  words,  Mr.  Earnshaw’s  men  attend  4 charges  per  hour, 
or  36  per  shift,  of  8 hours,  while  our  men  can  attend  an  average  of 
6)4  per  hour  and  a total  of  76  per  shift  of  12  hours. 

Mr.  Earnshaw’s  lid-men  each  attend  to  the  cleaning  of  six 
bridge-pipes,  six  stand-pipes,  to  the  filling  of  two  furnaces  wdth 
the  fuel  necessary  to*  maintain  heats  on  retorts  and  sweep  the  floor 
in  front  of  two  benches.  Our  men  each  attend  to  an  average  of 
nineteen  bridge  and  stand-pipes,  to  the  filling  of  five  furnaces,  and 
the  sweeping  the  floor  in  front  of  five  benches,  working  six-hour 
charges. 

Occasionally  we  have  a sto[)ped  stand-pipe,  but  whether  one 
has  them  or  not  depends  altogether  on  the  amount  of  labor  ex- 
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pended  to  keep  them  open,  whatever  may  be  the  condition;  and,, 
if  it  is  necessary  in  any  works  to  give  to  the  pipes  the  attention 
outlined  in  the  paper,  it  would  to  me  be  an  indication  of  a case  of 
stopped  stand-pipes,  prevented  from  becoming  chronic  by  the  fre- 
quent application  of  the  basket-bull  and  other  })ipe  cleaning  tools. 

The  yield  of  gasper  mouth-piece  is  given  as  12,000  cubic  feet. 
I would  be  pleased  to  learn  the  yield  per  man  in  retort  house,  in- 
cluding machine  men,  lid-men  and  the  men  clinkenng  furnaces  and 
removing  the  coke  to  yard  or  bins. 

Mr.  Earnshaw  states  that  he  is  using  a coal  which  makes  a 
pitchy  tar.  I would  like  to  ask  if,  when  the  conditions  are  favor- 
able, there  is  any  coal  that  will  not  produce  tar  of  said  character. 

I do  not  agree  with  the  statement  that  the  candle  power  of  the 
gas  produced  from  six-hour  charges  is  necessarily  less  than  that 
obtained  from  four-hour  charges 

Mr.  Earnshaw’s  paper  manifests  close  observation  and  careful 
attention  to  detail  while  operating  the  regenerative  benches  in  a 
large  retort  house ; his  notes  are  valuable,  and  in  the  light  of  an 
experience  covering  a period  of  eighteen  years  in  works  manufac- 
turing coal  gas  exclusively,  I commend  it  for  the  careful  perusal  of 
all  members  of  this  Association,  and  particularly  those  who  are 
inclined  to  experiment  with  high  and  low  heats,  and  charges  of 

coal  of  various  weights,  in  regenerative  benches. 

\ 

The  President: — Has  Mr.  Greenough  something  he  would  like 
to  say  upon  tnis  subject. 

Mr.  M.  S.  Greenough  (Cleveland,  Ohio):— I am  obliged  to 
to  you,  Mr.  President,  but  1 was  not  expecting  to  make  any  re- 
marks. I have  listened  to  the  reading  of  the  paper  with  interest, 
and  also  to  the  crit  cisms  which  have  been  made  by  Mr.  Miller. 
Most  of  us  who  ex[)erimented  with  the  benches  which  have  been 
described,  twelve  or  fifteen  years  ago,  discovered  the  true  path  by 
the  unfortunate  accidents  which  happened  at  our  various  gas 
works.  Mr.  Earnshaw  has  also  discovered  that  the  only  way  of 
ascertaining  just  what  a retort  will  carry  is  by  rule  of  thumb,  see- 
ing what  you  can  get  into  a retort  and  what  you  can  work  out  of 
it.  I do  not  find  my  own  experience  agreeing  entirely  with  that 
which  he  has  stated  witi  regard  to  the  heat  which  it  is  advisable 
to  carry.  I would  like  to  ask  him  what  percentage  of  free  carbon 
he  finds  in  his  tar  when  he  is  producing  from  a retort  11,500  feet 
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per  day?  It  is  not  difficult  to  make  retorts  carry  that  weight  of 
coal;  it  has  been  done  in  the  works  I am  caring  for,  for  a consid- 
erable period  of  time;  but  having  regard  to  the  quality  of  tar 
produced,  I may  say  that  we  do  not  find  it  advisable  to  carry  such 
a temperature  on  those  retorts  as  will  enable  us  to  work  off  that 
amount  of  coal.  I think  there  is  something  to  be  said  in  favor  of 
longer  charges,  although  the  men  do  not  seem  to  take  to  it  abso- 
lutely kindly.  It  may  be  an  interesting  fact  to  state  that  after 
hearing  of  the  good  results,  such  as  Mr.  Miller  has  given  the  his- 
tory of  at  Cincinnati,  I tried  similar  experiments  in  Cleveland,  and 
then  had  the  pleasure  of  a strike  in  the  entire  works.  The  men 
were  not  in  favor  of  the  longer  charges,  and  refused  to  work  in 
that  way. 

I have  not  studied  this  paper  sufficiently  to  warrant  me  in  mak- 
ing any  furthur  criticism  upon  it ; nor  do  I carry  in  my  head  some 
of  our  data  regarding  retort  house  practice  as  accurately  as  I used 
to  do.  The  superintendent  of  our  station,  who  had  charge  at  the 
time,  is  here,  and  he  might  possibly  be  able  to  give  some  further 
information  later. 

I am  obliged  to  you,  Mr.  President,  for  calling  on  me. 

- Mr.  William  R.  Beal  (New  York  City):— I had  not  expected 
to  say  anything  on  this  subject,  but  I feel  that  it  is  due  to  the 
managers  of  smaller  gas  works  that  something  should  be  said  about 
retort  practice  with  manual  labor.  About  fifteen  years  ago  we 
built  a house  and  put  in  it  four  or  five  types  of  regenerative  benches. 
After  an  experience  extending  over  three  or  four  years  we  arrived 
at  the  conclusion  that  for  our  purpose  a full  depth  setting  with  an 
outside  generator,  was  very  much  the  best ; and  we  have  since 
been  using  such  an  apparatus.  I have  listened  with  a great  deal 
of  interest  to  what  has  been  said  about  the  difficulty  with  tar. 
Before  we  went  into  this  new  house  we  had  had  a great  deal  of 
trouble  from  making  pitch  in  the  main.  At  that  time  I designed 
a hydraulic  main  with  a pocket  at  the  back  which  would  enable  us 
to  take  the  thick  tar  and  pitch  from  the  main  while  the  retorts 
were  still  in  action.  For  this  new  house  I made  a very  wide 
main,  and  put  in  the  centre  of  it  a slot  through  which  a tool 
might  be  passed  the  whole  length  of  it,  so  as  to  liberate  the  tar. 
Mr.  Earnshaw  is  quite  right  in  the  statement  that  there  is  really  no 
necessity  for  having  many  stopped  stand-pipes.  He  says  that  in 
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his  practice  stopped  stand-pipes  are  a thing  of  the  past.  I will 
say  that  in  our  practice  we  have  very  few  of  them ; and  that  is 
because  we  have  found  that  as  our  business  has  grown  we  have 
been  able  to  give  to  retort  house  practice  that  sort  of  conscien- 
tious, intelligent  and  constant  care  which  it  really  needs.  When  I 
had  to  do  everything  myself  I found  that  it  was  very  difficult  to  do 
everything  thoroughly  well.  One  point  of  Mr.  Earnshaw’s  state- 
ment, and  of  Mr.  Miller’s  remarks  is,  that  as  business  grows,  each 
department  may  have  such  intelligent  care  as  to  make  good  re- 
sults possible,  and  make  the  absence  of  them  inadmissible.  In 
our  practice  we  now  have  very  little  or  no  difficulty  with  tar  in  the 
main,  or  with  stopped  stand-pipes.  We  are  very  careful  in  selecting 
the  material  with  which  we  put  up  our  benches,  and  we  find  that 
while  we  get  as  good  results  probably  as  Mr.  Earnshaw  does,  we 
are  able  to  keep  these  benches  in  continued  use  for  quite  three 
years.  We  have  some  benches  of  9’s  which  have  been  in  contin- 
ued use  for  three  years  this  month,  and  which  are  still  too  good  to 
be  replaced.  They  will  probably  last  us  until  next  Spring.  After 
I got  here  I sent  word  to  our  superintendent  asking  him  to  take 
from  the  books  the  results  for  the  month  of  September;  and  he 
writes  me  that  we  made  11,410  feet  for  the  average  per  retort, 
and  per  man  39,170  feet.  This  includes  the  work  of  four  men 
who  are  employed  in  bringing  coal  from  the  adjacent  coal-shed 
into  the  retort  house,  and  the  putting  of  the  coke  from  the  retort 
house  into  the  cars  when  it  is  taken  to  the  pocket.  I do  not 
think  there  is  any  question  but  that  these  results  can  be  obtained 
without  machinery  by  any  intelligent  man  who  is  also  careful  in 
the  selection  of  the  apparatus  and  of  the  material,  and  who  every 
day  gives  intelligent  attention  to  the  care  of  the  apparatus. 

Mr.  Carroll  Miller  (Chicago); — I agree  with  Mr.  Miller 
that  Mr.  Earnshaw’s  retort  house  labor  seems  to  be  very  high,  and 
I should  say  that  the  principal  ‘ reason  is  on  account  of  cleaning 
the  pipes  out  so  often.  In  my  experience  in  works  with  which  I 
was  recently  connected  I found  that  with  full  depth  regenerative 
benches,  retorts  16''  by  26"  by  9 feet,  we  ran  for  about  thirty  days 
and  never  touched  the  pipe  at  all,  except  in  cleaning  the  stand- 
pipe at  the  mouth-piece  with  what  we  called  an  auger. 

Mr.  Earnshaw  says  on  page  vi,  that  “ an  accurate  record  should 
be  kept  at  all  times  of  the  amount  of  coke  charged  into  the  fur- 
nace, so  that  a deficiency  or  an  excess  of  coke  will  be  promptly 
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noted.”  I have  always  found  great  difficulty  in  keeping  that  rec- 
ord, and  I would  like  to  ask  Mr.  Earnshaw  just  how  he  does  it. 

On  page  xi,  he  says  that  “ the  fires  are  shaken  up  every  two 
hours.”  I do  not  understand  just  what  he  means  by  “ shaken  up.” 

Then  in  the  matter  of  admitting  steam  under  the  grate  bars:  I 
think  we  could  measure  it  if  it  were  necessary  to  put  the  steam  un- 
der, with  a pressure  gauge,  or  rather  with  a pressure  regulator  and 
a cock. 

I would  like  to  know  how  Mr.  Earnshaw  scurfs  his  retorts — ^just 
the  method  of  doing  it. 

The  President: — Will  Mr.  D.  R.  Russell  say  something  on 
this  paper? 

Mr.  L).  R.  Russell  (St.  Louis,  Mo.): — I do  not  know  that  I 
can  say  anything  of  interest  with  regard  to  the  operation  of 
benches,  as  my  experience  in  the  actual  practice  of  operating 
benches  has  been  very  limited.  1 think  that  Mr.  Earnshaw,  Mr. 
Miller  and  Mr.  Greenough  have  pretty  well  covered  the  points 
that  I could  make.  Of  course,  I think  that  a good  deal  of  the 
trouble  with  stopped  stand-pipes  and  pitch  in  the  main,  is  due  to 
the  kind  of  main  used,  and  to  the  apparatus  for  taking  off  the  tar. 
I think  more  attention  is  being  paid  to  these  details  now  than  was 
formerly  done.  I believe  myself  that  Mr.  Earnshaw’s  point  about 
keeping  the  retorts  as  full  of  coal  as  is  practicable  will  do  away 
with  most  of  the  trouble  from  lamp  black;  and  then  by  having  the 
proper  kind  of  main  and  tar  attachment  the  trouble  with  pitch 
can  be  almost  eliminated.  As  my  experience  is  more  in  the  line 
of  construction  than  of  operation  I do  not  know  that  I can  say 
anything  further  on  the  subject. 

Mr.  N.  W.  Gifford  (New  Bedford,  Mass.): — I would  like  to 
express  my  appreciation  of  Mr.  Earnshaw’s  paper,  for  I consider 
it  a valuable  addition  to  gas  literature ; and  it  is  especially  valua- 
ble to  those  of  us  who  have  not  had  so  much  experience  in  the 
newer  and  larger  installations  which  are  referred  to  in  the  paper. 
It  will  be  of  great  assistance  to  many  people  as  being  a careful 
and  concise  record  of  actual  work. 

Mr.  F.  Egner  (Norfolk,  Va.): — I entirely  agree  with  the 
President  in  his  description  of  this  paper,  and  think  that  it  will 
rank  as  a text  book  on  the  subject  treated.  It  contains  such  val- 
uable data  that  it  will  help  the  younger  members  of  this  Associa- 
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tion  very  much,  and  will,  perhaps,  refresh  the  memories  of  the  older 
ones.  It  is  of  course,  quite  elementary, 

I would  like  to  ask  for  some  information  about  the  standard 
size  of  retorts.  He  mentioned  something  about  that.  All  the 
manufacturers  of  retorts  would  be  pleased,  I am  sure,  if  there  was 
to  be  a well  established  standard  for  retorts,  and  all  have  been  trying 
for  “ standard  sizes.”  I think  the  retort  makers  would  be  glad  to 
know  if  there  is  a standard  size  of  retort;  and  I would  like  to 
know  something  about  that. 

Another  thing  strikes  me : some  of  the  younger  members,  or 
some  who  are  not  gas  men,  might  be  surprised  at  this  certainly 
elementary  information,  and  might  wonder  why  or  if  we  need  it. 
A great  deal  of  the  surprise  that  Mr.  Earnshaw  mentioned  that 
he  had  as  the  result  of  some  of  their  experiments  would  have 
been  unnecessary  if  he  had  remembered  what  Samuel  Clegg  had 
written  upon  that  subject  a good  many  years  ago;  and  he  will 
find  much  information  upon  it  also  in  King’s  lAeatise  on  Coal  Gas. 

Mr.  Earnshaw  says  that,  “the  fact  that  there  is  a minimum 
allowable  proportion  between  the  cross  section  areas  of  retort  and 
thexharge  was  brought  home  to  us  in  a vigorous  and  conclusive 
manner.”  To  which  I would  say,  and  no  doubt  in  a costly  man- 
ner as  well;  and  all  that  might  have  been  avoided  by  the  study 
of  Clegg  and  King  a little  more.  But  the  whole  paper  is  to  be 
commended,  and  will  no  doubt  be  of  great  value  to  coming  gen- 
erations because  it  describes  in  greater  detail  and  in  better  manner 
the  operation  of  the  regenerator  or  recuperative  furnaces  than  I 
have  seen  in  any  previous  paper. 

Mr.  M.  S.  Greenough  (Cleveland,  Ohio): — When  I spoke  be- 
fore I neglected  to  refer  to  one  or  two  things  which  have  occurred 
to  me  since  I sat  down,  and  which  I would  be  sorry  not  to  have 
mentioned.  I must  say  that  I think  the  suggestion  of  Mr.  Earn- 
shaw of  putting  into  the  retort  something  to  stir  up  the  charge  does 
not  meet  with  my  approval. 

There  has  been  a question  of  practice — as  to  how  large  a charge 
can  be  put  in,  and  what  size  of  coal  can  be  used  and  properly 
worked  off.  You  can  work  off  enough  coal  in  one  of  those  retorts 
to  give  a yield  of  10,000  feet,  which  the  manufacturer  guarantees, 
without  having  to  open  the  retort  doors  but  once.  Opening  oftener 
than  that,  for  the  purpose  of  poking  the  coal,  is  so  much  unnecessary 
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work.  It  might  depend,  however,  on  the  coal  that  you  used.  If  you 
use  very  fine  coal  it  may  be  necessary.  If  you  run  against  a streak 
of  poor  coal,  it  shows;  but  with  such  coal  as  we  now  use  generally 
in  our  works  we  do  not  expect  to  find  any  material  quantity  of 
gas  left  in  the  coke  after  the  four-hour  charge.  I do  not  think  it 
is  necessary,  and  I do  not  think  it  is  good  practice  to  use  such 
coal  that  you  cannot  work  it  off  in  four  hours  without  having  to 
open  the  retort. 

There  is  a great  deal  of  very  valuable  information  m that  paper, 
and  I do  not  know  that  there  is  any  place  in  which  you  can  find 
it  all  put  together  as  clearly  as  it  is  done  here.  I should  be  sorry 
to  have  the  remarks  which  I previously  made  understood  as 
casting  any  reflection  upon  Mr.  Earnshaw’s  experience  and  care 
in  getting  this  data  together.  But,  if  this  paper  is  to  be  used  as  a 
text  book,  as  has  been  suggested,  then  these  criticisms  are  to  be 
considered  also. 

With  regard  to  the  matter  of  scurfing  out  retorts  I would  say 
that  if  a man  has  a large  number  of  spare  benches  it  may  be  possi- 
ble for  him  to  keep  three  per  cent,  of  the  retorts  burning  out  all  the 
time.  If  you  are  using  a charging  machine  which  necessitates  the 
introduction  of  coal  in  a scoop,  you  must,  of  course,  keep  your  re- 
torts clean  or  you  cannot  use  that  machine.  But  I do  not  think  it  is 
practicable  in  running  a retort  house  to  always  keep  the  benches 
cleaned  out  as  often  as  Mr.  Earnshaw  says  it  is  necessary. 

I see  nothing  else  about  the  paper  to  make  any  comment  upon. 
I think  it  is  a very  admirable  paper,  and  that  it  covers  the  whole 
ground. 

Mr.  a.  E.  Forstall  (iVew  York  City) : — Retort  house  practice 
has  been  a sort  of  hobby  of  mine  for  some  time,  and  I suppose  I 
am  expected  to  say  something  every  time  the  subject  comes  up 
for  discussion. 

In  going  over  this  paper  I think  the  statement  on  page  ii,  in 
regard  to  filling  a furnace  the  first  time  with  cold  coke,  might  be 
made  also  to  apply  to  filling  the  furnace  after  cleaning  the  fire  in 
those  cases  in  which  owing  to  a hard  clean  the  fire  has  been  pretty 
well  drawn  down.  It  is  not  good  practice  in  such  cases  to  bring  in  a 
quantity  of  cold  coke  from  the  yard  and  slap  it  in  in  order  to  fill 
the  fuel  bed  up  to  the  normal  level.  I think  it  is  better  to  work  it 
up  gradually,  and  if  necessary  to  put  in  extra  coke,  to  put  in  hot 
coke  drawn  from  the  retorts  in  other  benches. 
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With  regard  to  the  proper  adjustment  of  chimney  dampers  I will 
say  that  while  the  test  which  Mr.  Earnshaw  recommends  is  the  best 
I know  of,  still  a man  who  has  had  some  experience  with  regenerative 
benches  and  furnaces  can  always  get  a very  good  idea  whether  the 
damper  opening  is  too  large  or  not,  by  simply  looking  at  the  sur- 
face of  the  fire  in  the  furnace  some  time  after  fresh  fuel  has  been 
put  on,  say  an  hour  or  an  hour-and-a-half  afterwards.  There  is  a 
peculiar  appearance  of  the  fire  when  working  with  a proper  draft, 
which,  while  it  is  hard  to  describe,  is  very  distinctive;  and  a super- 
intendent while  passing  down  the  retort  house  can  open  the  charg- 
ing doors,  look  into  the  furnaces,  and  tell  if  the  damper  openings 
are  right. 

To  afford  facilities  for  such  observations  it  is  desirable  to  have  a 
charging  door  that  is  easily  opened.  I do  not  like  to  have  to  call 
a man  to  come  and  take  off  the  door  every  time  I want  to  look 
into  a furnace  to  see  that  it  is  in  proper  shape;  I like  to  be  able 
as  I walk  down  the  front  of  the  stack  to  give  the  door  a push  with 
my  foot,  throw  it  aside,  look  in,  and  push  it  right  back  again. 
The  disadvantage  of  such  a door  is  that  it  is  apt  to  leak ; but  it 
cam  be  made  tight. 

I agree  with  what  has  been  said  about  the  amount  of  work  re- 
quired to  keep  the  stand  pipes  clean.  My  experience  has  been 
that  if  you  keep  the  stand-pipe  clean  there  is  no  necessity  of  anger- 
ing them  down  from  the  top  every  day.  By  keeping  ‘‘clean”  I 
mean  never  putdng  on  a stand-pipe  after  it  has  stopped  until  it  is 
certain  that  there  is  a full  circular  opening  through  that  stand- 
pipe which  is  within  at  least  a quarter  of  an  inch  of  the  full  diame- 
ter. The  cleaning  of  stand-pipes  when  the  retorts  are  scurfed  is 
enough  to  keep  them  clean  under  normal  working,  if  they  are 
properly  angered  at  the  bottom  at  every  charge.  The  most 
trouble  comes  at  a distance  of  three  or  four  feet  from  the  joint  at 
the  mouthpiece.  We  have  found  that  if  we  removed  that  obstruc- 
tion at  every  charge  we  did  not  have  trouble  higher  up;  and  the 
cleaning  of  the  stand-pipes  whenever  the  retorts  were  scurfed 
was  enough  to  keep  all  our  stand-pipes  in  good  order.  If  one  of 
them  stopped  slightly  it  was  an  easy  thing  to  clean  that  one;  and 
it  took  no  more  time  than  if  we  did  it  every  morning,  while  we 
saved  time  by  not  working  on  retorts  that  did  not  need  cleaning. 

“ The  proof  of  the  pudding  is  in  the  eating,”  and  Mr.  Earn- 
shaw’s  paper  shows  that  very  satisfactory  results  are  gotten  by  the 
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use  of  the  basket-bull,  as  made  at  Philadelphia;  which  is  a great 
improvement  on  the  basket-bull  used  in  other  places  on  account 
of  the  tension  piece  through  the  center.  Where  they  are  made 
without  the  tension  piece  there  is  nothing  at  all  to  prevent  the  ribs 
from  flattening  out  and  slipping  over  any  obstruction.  But  it  would 
seem  from  the  shape  that  it  would  be  possible  to  use  even  the 
Philadelphia  tool  regularly  and  still  allow  the  formation  of  ridges 
between  the  s|)aces  over  which  the  cutting  edges  pass.  With  an 
auger,  if  the  auger  is  kept  of  full  size,  it  is  almost  impossible  for 
an  obstruction  to  form  and  not  be  cut  away.  I say  “ almost  im- 
possible,” because  with  the  natural  perversity  of  human  intelli- 
gence the  stokers  will  often  invent  ways  of  pushing  the  auger  past 
obstructions  which  call  for  more  exertion  than  would  be  required 
to  cut  the  obstructions  out.  It  is  very  important  to  keep  the  tool 
of  full  size.  We  had  a couple  of  standard  steel  rings,  accurately 
turned  to  the  proper  diameter,  and  it  was  the  duty  of  the  day 
foreman,  when  he  first  came  into  the  retort  house  in  the  morning, 
to  try  those  rings  on  every  auger  used.  If  they  slipped  over  an 
auger  the  auger  was  immediately  sent  to  the  blacksmith’s  shop  to 
be  spread  out. 

Mr.  Earnshaw  might  have  emphasized  still  more  strongly  than 
he  did  the  fact  that  burning  part  of  the  charge  too  much  and  the 
other  part  too  little  does  not  produce  an  average  of  a well  burned 
charge.  My  experience  is  that  it  is  more  apt  to  produce  a stopped 
stand-pipe  than  anything  else. 

The  slicing  of  a charge  so  as  to  get  all  the  gas  out  of  it  is  a new 
idea  to  me,  and  yet  it  seems  as  if  it  might  be  a good  idea  in  view 
of  the  proper  relation  between  the  cross  section  of  the  charge  and 
the  cross  section  of  the  retort.  I will  come  to  that  later. 

As  to  scurfing  retorts,  I agree  entirely  with  Mr.  Earnshaw.  I 
think  it  much  better  practice  to  have  a certain  percentage  of  your 
retorts  out  all  the  time — the  percentage  to  be  determined  by  the 
rate  at  which  the  retort  closes  up  with  carbon — and  know  exactly 
what  you  can  depend  on  making  every  day  while  keeping  the  re- 
torts always  in  the  same  condition.  I must  say,  however,  that  I 
have  always  had  an  auxiliary  water  gas  plant  to  take  up  the  fluc- 
tuations in  make,  and  so  have  never  had  to  face  the  alternative  of 
either  missing  a number  of  charges  or  putting  in  a number  of 
“scurfers”  to  keep  the  holders  from  blowing  on  Monday  after- 
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As  to  the  proper  relation  between  the  size  of  cross  section  of 
charge  and  the  retort,  somewhere  between  1885  and  1890  a Ger- 
man, I think  it  was  Herr  Kunath,  published  a paper  detailing  an 
extensive  series  of  experiments  with  reference  to  that  point.  He 
was  troubled  with  lampblack  in  his  tar,  and  with  stopped  stand- 
pipes ; and  with  the  usual  German  thoroughness  he  went  to  work  to 
find  out  what  produced  those  conditions.  The  result  of  his  ex- 
periments was  that  there  was  a proper  size  of  cross  section  of 
charge  for  every  size  of  retort,  which  should  be  determined  in  fix- 
ing the  proper  weight  of  the  charge.  (Of  course,  under  normal 
conditions  the  proper  weight  would  always  give  the  proper  vol- 
ume.) The  ideal  way  theoretically  to  work  the  retort  house  and 
get  the  best  results  would  be  to  charge  the  proper  weight  of  charge, 
and  let  it  go  whatever  time  was  necessary  to  burn  it  off.  Of  course, 
he  realized  that  in  practice  this  could  not -be  done,  but  that  there 
must  be  a fixed  time,  fairly  well  divisible  into  twenty-four  hours, 
for  each  charge;  and  as  the  alternative  he  recommended  that  the 
charge  be  made  as  large  as  possible  for  the  size  of  retort,  and 
that  the  heat  be  kept  such  as  to  burn  that  charge  off  within  the 
fixed  time. 

My  experience  seems  to  bear  out  that  theory.  The  more  com- 
pletely a retort  is  filled,  the  better  are  the  results  obtained,  and 
there  is  less  trouble  with  the  stand-pipes  and  hydraulic  mains  and 
with  the  general  work  around  the  retort  house.  That  has  led  me 
to  l)elieve  that  many  are  making  a mistake  in  the  size  of  the  retorts 
which  they  put  in,  especially  in  smaller  works.  I have  lately  come 
across  benches  which  at  the  outside  would  not  burn  off  per  retort 
more  than  275  lbs.  of  coal  in  four  hours  and  yet  vv^ere  set 
with  16^^  by  28"  retorts,  which  is  entirely  wrong  according  to  my 
idea.  In  some  benches  of  9s  at  Newark  it  was  necessary,  in  order 
to  secure  combustion  chambers  of  proper  size,  to  make  the  retorts 
in  the  lower  tier  smaller  than  those  in  the  upper  tiers.  Where  we 
had  retorts  16"  x 26"  in  the  upper,  we  had  16"  x 24"  in  the  lower. 
The  16"  X 24"  retorts  did  just  as  well  as  the  16''  x 26".  They  could 
burn  off  the  same  amount  of  coal  without  any  trouble,  and  gen- 
erally the  results  of  the  work  would  be  better.  I think,  instead  of 
going  in  for  large  retorts,  regardless  of  other  circumstances,  the 
tendency  should  be  to  cut  down  the  size  of  the  retort.  In  Mr. 
Earnshaw’s  case  I think  he  would  have  obtained  better  results 
with  smaller  retorts. 
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Mr.  F.  Egner  (Norfolk,  Va.)  : — I may  be  referring  to  a different 
German  from  the  one  mentioned  by  our  Secretary,  but  I think 
the  paper  to  which  he  referred  was  written  by  Herr  Liegel.  I made 
a translation  of  it  which  was  published  in  the  American  Gas  Light 
Journal.  It  struck  me  as  being  such  a valuable  paper,  as  answer- 
ing so  many  questions,  and  giving  the  remedy — for  it  not  only 
describes  the  malady  but  it  gave  the  remedy  for  it,  that,  as  Mr. 
Forstall  states,  with  the  usual  German  thoroughness,  I went  to  the 
trouble  of  translating  it,  and  it  was  published  in  the  American  Gas 
Light  Journal.  I may  say  to  all  who  are  experiencing  such 
trouble  and  difficulty  in  the  retort  house,  that  it  will  pay  them  to 
read  that  paper,  if  they  have  not  already  done  so. 

Mr.  A.  E.  Forstall: — Mr.  Egner  is  probably  right  as  to  the 
author  of  that  paper.  I was  speaking  from  memory,  having  read 
that  before  I got  into  the  habit  of  indexing. 

Mr.  R.  M.  Searle  (Mount  Vernon,  N.  Y.)  : — Those  of  us  who 
know  Mr.  Earnshaw  know  that  he  must  have  worked  for  the  high- 
est efficiency  and  for  candle  feet  as  well. 

By  slicing  the  charge  before  the  expiration  of  the  carbonizing 
period,  Mr.  Earnshav/  must  get  more  candle  feet.  The  heat  ob- 
tained during  the  first  three  hours  of  the  charge,  depends  as  much 
on  reflected  heat  as  it  does  on  radiated  heat;  as  the  top  of  the 
charge  becomes  higher  in  heat  the  incandescent  mass  fuses  over, 
then  the  entire  charge  must  get  less  heat.  The  gas  that  comes  off 
from  the  centre  of  the  charge  during  the  last  hour  must  pass  through 
this  incandescent  fused  mass  at  the  top  and  the  Hydro-Carbons 
passing  through  this  highly  heated  fused  mass  must  necessarily  be 
destroyed,  and  increase  the  free  carbon  in  the  gas,  and  if  the 
charge  is  broken  up  at  the  end  of  the  third  hour  the  centre  of  the 
mass  is  being  exposed  to  reflected  heat  and  the  remaining  gas 
is  allowed  to  get  away  freely  and  uninterruptedly  without  its  light- 
giving qualities  being  totally  destroyed. 

Therefore,  Mr.  Earnshaw  must  reduce  the  amount  of  free  carbon 
in  his  tar  and  increase  his  candle  feet  and  reduce  the  number  of 
stopped  stand-pipes  by  slicing  his  charge. 

Mr.  F.  B.  Wheeler  (Binghamton,  N.  Y.)  : — I cannot  quite 
agree  with  Mr.  Searle’s  remarks  about  Mr.  Earnshaw’s  slicing.  I 
think  that  slicing  is  absolutely  and  entirely  unnecessary.  I know 
of  some  works  that  charge  450  pounds  to  the  retort,  which  never 
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do  any  slicing  and  never  have  any  stopped  stand-pipes  to  speak 
of  either, 

Mr.  Wm.  H.  White  (New  York  City) : — I cannot  for  a moment 
hope  to  add  anything  to  the  real  value  of  the  knowledge  which 
the  several  preceding  speakers  possess  as  to  present  retort  house 
practice,  for  my  retort  house  practice,  like  the  future  of  the  man 
of  whom  the  genial  Artemus  Ward  remarked,  “ that  man’s  future 
is  largely  behind  him,”  is  largely  a matter  of  reminiscence  and  ob- 
servation. But  I wish  to  pay  my  personal  respects  to  the  writer 
of  this  paper,  which  has  called  out  such  an  interesting  discussion, 
and  thank  him  for  a very  pleasant  half  hour.  Sitting  here  1 have 
been  thinking  of  the  old  days  when  I was  superintendent  of  a coal 
gas  works  and  really  thought  that  I knew  something  about  retort 
house  practice.  I was  one  of  the  earlier_of  the  gas  men  who  be- 
lieved that  higher  heats  and  greater  yields  were  possible  and 
undertook  to  demonstrate  the  faith  that  was  in  us.  Alas,  those 
were  the  days  of  experience  and  history-making  indeed. 

In  them  I laid  the  foundation  of  my  suit  of  gray  hairs,  for  the 
children  begot  by  that  marriage  of  “ heats  ” and  “ yields  ” were 
with  me  hourly.  I supped  full  of  sorrow  with  that  infant  naph- 
thalene and  shook  hands  in  grief  with  its  brothers  stopped  stand- 
pipes and  choked  hydraulic  mains. 

Those  were  indeed  “ Long  days  of  anguish  and  nights  devoid  of 
ease,”  when  I saw  my  modest  retort  house  gang  spend  as  many 
hours  on  top  of  the  stack  of  benches  as  they  did  on  the  charging 
floor.  My  then  neighbor  and  that  best  of  gasmen,  Mr.  Eugene 
Vanderpool,  reached  about  the  same  time  the  conclusion  that  we 
could  get  five  feet  of  gas  to  the  pound  of  coal — well,  we 
could,  and  did,  but  we  grew  sad -eyed  watching  the  nursery  that 
we  let  loose  into  the  gas  world  when  we  so  gaily  lifted  the  lid  of 
that  Pandora  box  of  assorted  worries  we  then  so  thoughtlessly 
dragged  out  of  our  inner  consciousness.  The  many  burning  letters 
and  the  interviews  that  those  early  efforts  brought  about  would  be 
interesting  reading  for  us  all  to-day.  I am  here  reminded  of  the 
minister  who  in  preaching  upon  the  creation,  said,  “ God  made 
the  earth,  pronounced  it  good  and  rested ; then  made  man,  pro- 
nounced him  good  and  rested;  then  he  made  woman  and  justly 
pronounced  her  good,  but  since  that  time  neither  God  nor  man 
has  rested.”  Since  our  thoughtless  addition  to  retort  house 
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practice,  good  as  it  was,  not  a gas  man  has  had  time  to  take  his 
eye  off  of  the  retort  house  and  rest. 

It  has  been  very  interesting  to  me  to  sit  here  while  this  paper 
and  the  discussion  of  it,  commanded  attention,  and  to  think  how 
we  have  gone  on,  year  after  year,  just  as  we  began  in  the  early  days 
of  this  Association,  discussing  the  same  old,  old  story  that  seems 
ever  young  and  always  interesting.  The  story  of  our  daily  efforts. 
We  come  here  with  the  harvested  experiences  of  the  year  garnered 
in  the  store  house  of  our  memory  and  lay  the  sheaves  down  upon 
this  threshing  floor  of  the  Association  that  our  fellow  members 
may  help  us  thresh  out  the  golden  grains  of  real  value  and  win- 
now them  free  from  the  chaff.  Even  though  in  this  process  we  do 
often  thresh  over  some  of  the  same  old  straw,  here  and  there  a ker- 
nal  of  value  can  still  be  found.  I have  felt,  as  you  have  talked, 
that  a valuable  object  lesson  was  being  lost  by  those  Presidents  of 
gas  companies  who  cannot  see  any  good  results  arising  from 
such  meetings  as  these  and  who  decline  to  pay  the  expense  of  send- 
ing their  engineers  to  meet  with  us.  Purblind  managers  they  are 
who  think  in  their  hearts  that  we  here  do  nothing  but  tell  each 
other  stories,  sit  around  hotel  offices,  or  in  another  apartment  of 
the  hotel  watch  curious  minglings  of  pink  and  spicy  compounds, 
or  say  soothingly,  “ I will  take  sugar  in  mine.”  Could  such  presi- 
dents have  spent  this  last  instructive  and  interesting  half  hour 
with  us,  they  would  be  greatly  enlightened  and  feel  that  the  ex- 
pense of  sending  their  engineers  here  would  be  amply  reimbursed 
to  them  in  the  improved  results  had  in  their  own  works  in  the 
future.  For  such  valuable  purposes  are  these  meetings  held  and 
to  such  useful  results  do  we  all  strive.  When  you  go  back  to  your 
homes  and  once  more  place  your  hands  upon  the  lever  of  control 
at  your  works,  you  do  so  better  qualified  to  meet  your  duties  intel- 
ligently and  carry  back  with  you  a wider  and  kindlier  knowledge 
of  these  your  fellow  workers  in  our  industry.  Besides  this,  you 
also  carry  away,  I hope,  that  jewel  of  inestimable  value  in  your 
further  struggle  for  success — the  knowledge  that  you  do  not — and, 
cannot,  know  it  all.  I have  come  to  these  meetings  from  the 
earliest  day.  Stood  by  at  the  birth  of  the  infant  association  and 
helped  wrap  it  in  its  first  swaddling  clothes.  I have  been  with  you 
ever  since,  and  I hope  to  be  spared  to  meet  you  for  many  years  yet  to 
come,  and  I have  never  left  a meeting  without  the  sense  that  I 
have  advanced  somewhat  in  my  knowledge  of  our  business.  It  is 


a memory  mingled  with  pleasure,  and  some  self  pity,  with  which  I 
recall  those  far  gone  days  when,  with  a sense  of  importance,  due 
to  youth  and  its  vast  inexperience,  I occasionally  sat  by  some 
modest  gray-haired  brother,  whose  worldly  experience  had  cen- 
tered in  and  around  a gasworks,  and  from  the  resources  of  my 
greater  knowledge  of  the  world,  broader  education  and  thorough 
saturation  of  the  technical  and  chemical  shibboleth  of  the  business 
kindly  endeavored  to  open  new  avenues  for  his  thoughts  and  to 
teach  him  something  about  his  business.  Dear  old  friends,  how 
kind  and  considerate  they  were  ! Knowing  more  of  the  real  thing 
in  five  minutes  than  I did  in  as  many  hours,  they  rarely  speared 
my  conceit  with  the  naked  truth.  A merciful  Providence  permits 
young  men  to  grow  older,  and  in  the  process  to  eliminate  from 
their  mind  that  sense  of  “ know-it-all  ” that  is  as  a stumbling-block 
to  our  feet  when  we  first  set  them  upon  the  hill  slopes  of  human 
endeavor.  Youth  is  a disease  from  which  we  all  must  suffer— it  is 
a disease  many  men  happily  never  survive,  but  to  those  who  reach 
mature  years  and  look  back  at  the  things,  wise  and  unwise,  which 
we  said  and  did,  we  can  rejoice  in,  while  we  wonder  at  the  kind- 
ness and  forbearance  of  the  gray-haired  men  of  those  days — that 
they  did  not  rise  up  in  their  wrath  and  kill  us  then.  What  has 
been  brought  out  by  this  paper,  and  its  discussion,  again  proves 
the  truth  of  the  old  proverb  that,  “ when  all  is  said  and  done,  there 
is  nothing  new  under  the  sun.”  These  younger  members  of  to- 
day, highly  equipped  for  their  life  work  through  the  modern  mag- 
nificent technical  schools  and  their  opportunity  of  special  training 
under  skillful  engineers,  have  dropped  in  here,  to-day,  to  tell  us 
old  fellows  what  we  knew  and  did  thirty  years  ago,  and  then 
proudly  read  about  it  to  our  fellow  members.  I see  about  me  a dozen 
men  whom  I might  readily  name,  who  fought  out  the  good  fight 
of  the  varying  size  of  “ charges,”  varying  length  of  carbonizing 
periods,  large  and  small  retorts,  how  to  care  for  the  tar  and  pitch 
and  lure  to  rest  that  sooty  fairy,  limp  black,  that  like  the  wind 
goeth  whither-so-ever  it  listeth.  They  then  proved  to  the  dot  of  an 
I the  exact  values  of  their  several  methods  and  how  to  do  and  how 
not  to  do  it  all.  Oh,  young  brothers,  maybe  you  are  even  now 
awakening  to  the  fact  that,  interesting  as  it  all  is  and  always  will 
be,  these  themes  are  as  old  to  us  as  are  the  sweet  nothings  we’ve 
whispered  to  the  gray-haired  women  who  still  bless  our  lives 
when  we  courted  them,lang  syne.  But  don’t  think  me  ungracious. 
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I thank  Mr.  Earnshaw  for  the  opportunity  he  has  given  to  me 
this  morning  of  living  once  more  for  a brief  time,  in  the  past,  with 
its  struggles,  its  success,  and  its  failures,  but  most  of  all  do  I thank 
him  for  the  memory  which  has  summoned  back  to  me  the  long 
gone  friends  of  those  days  of  strenuous  endeavor. 

I appreciate  now  the  sentiments  of  the  passenger  on  the  ferry  of 
Canon  Kingsley’s  poem,  who  tendered  thrice  his  fare  to  the  aged 
boatman  because  “ Spirits  twain  have  crossed  with  me.”  And, 
now,  may  I say  in  closing,  that  while  I look  back  to  my  past  re- 
tort house  practice  and  recall  the  genial  able  men  who  were  then 
making  precedent  for  you  and  firmly  establishing  our  profession 
among  the  greater  industries  of  the  developing  nation,  I do  so 
with  a peculiar  sense  of  gratitude  to  them  for  their  valued  teach- 
ings and  for  friendships  most  charming  in  recollection,  I am  like 
that  man  who  said,  “ I care  not  who  makes  the  laws,  if  I may  write 
the  songs  of  the  people,”  for  just  now  I care  not  who  manage  the 
retort  houses  of  the  country  if  you  will  only  kindly  permit  me  to 
build  them. 

The  President  : — We  have  no  disposition  to  curtail  this  discus-' 
sion,  but  unfortunately  we  have  more  business  than  time  in  which 
to  attend  to  it.  I would  ask  Mr.  Earnshaw  to  reply  to  some  of 
the  questions. 

Mr.  E.  H.  Earnshaw  (Philadelphia) : — The  question  of  labor 
has  been  made  quite  an  important  part  of  the  discussion.  I did 
not  intend  in  my  paper  to  go  into  that  question  at  all.  I simply 
mentioned  the  fact  that  we  had  two  men  to  four  benches  of  re- 
torts so  that  I might  emphasize  the  fact  that  certain  men  were 
called  upon  to  attend  to  certain  duties,  and  were  held  responsible 
for  those  duties.  The  number  of  men  required  to  run  a retort 
house  varies  so  much  with  different  local  conditions,  and  with  the 
kind  of  men,  that  I think  any  discussion  of  the  subject  entirely 
unnecessary. 

With  regard  to  Mr.  Miller’s  remarks  about  forcing  the  fire  to  a 
white  heat  after  the  brick  work  is  dry — that  is  a matter  which  re- 
quires some  explanation.  If  the  fire  is  kept  quite  low  in  the  grate, 
as  it  will  be  necessary  to  do  if  sufficient  air  is  always  to  be  admitted 
above  the  fire,  we  have  to  maintain  the  coke  at  a high  temperature 
in  order  to  raise  the  brick  work  of  the  combustion  chamber  to  a 
good  red  heat  before  any  gas  is  allowed  to  ignite  at  that  point. 
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'With  regard  to  the  pitch  and  tar,  I will  say  that  I agree  with 
Mr.  Miller  that  all  coal  will  make  pitchy  tar  under  certain  con- 
ditions, but  I also  want  to  say  that  some  coal  will  make  pitchy  tar 
much  more  readily  than  other  coal.  I think  that  is  a matter  not 
to  be  denied. 

The  amount  of  coke  used,  and  the  manner  of  keeping  a record 
of  the  amount  of  coke  used,  has  been  touched  upon  by  Mr.  Carroll 
Miller,  and  I think  that  I have  said  that  an  accurate  record  is  a 
difficult  one  to  keep — that  is,  accurate  enough  to  figure  from  that 
record  the  percentage  of  coke  used  in  the  furnace;  but  it  is  not  a 
difticult  matter  to  keep  a record  of  the  amount  charged  into  the 
retorts,  so  that  some  indication  may  be  had  of  anything  which  is 
radically  wrong,  or  out  of  the  normal  in  the  operation  of  any 
bench.  The  record  may  not  be  close  enough  for  accurate  per- 
centages, but  it  will  be  close  enough  to  show  any  important 
variation  in  the  amount  of  coke  used  in  any  one  bench. 

The  scurfing  of  the  retort  is  done  in  a manner  with  which  Mr. 
Miller  is  familiar.  In  our  case  we  have  a good  supply  of  old 
3-inch  cast  iron  pipe,  and  the  steam  is  admitted  through  that,  and 
the  air  drawn  into  the  retorts.  The  description  of  the  amount  of 
work  that  we  do  to  keep  our  stand-pipes  clean  sounds  much 
greater  than  it  really  is.  ' The  long  basket-bull  is  forced  up  the 
pipe  once  in  twenty-four  hours,  at  the  time  of  cleaning  the  bridge 
pipes,  and  if  there  is  no  obstruction  in  the  pipe,  the  force  required 
in  using  the  bull  is  insignificant.  If  there  is  an  obstruction  there, 
it  is  time  to  get  it  out  then  and  there.  For  that  reason  we  take 
the  precaution  once  a day  to  make  sure  that  there  is  no  accu- 
mulation beginning  to  form  there.  The  object  is  to  keep  the  ac- 
cumulation from  beginning  to  form;  to  take  it  in  the  earlier 
stages,  and  get  rid  of  it  then. 

Mr.  M.  S.  Greenough  (Cleveland,  Ohio) : — -Do  you  mean  that 
the  amount  of  carbon  in  the  tar  will  vary  ? 

Mr.  E.  H.  Earnshaw; — The  amount  of  free  carbon  will  vary 
very  much.  I do  not  think  it  necessary  to  say  how  much,  but  as 
I said  before,  it  is  anywhere  from  twenty-five  to  thirty-five  per 
cent,  according  to  the  yield  and  kind  of  coal.  We  are  able  to  say 
that  the  tar  is  all  right ; but  the  exact  percentage  of  the  carbon  is 
a variable  quantity. 

Mr.  M.  S.  Greenough  I am  afraid  I must  insist  upon  my 
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point — that  you  are  getting  more  from  those  retorts  than  I think 
is  justifiable,  and  at  the  same  time  make  good  tar  and  good  gas. 

I think  thirty  per  cent,  of  free  carbon  in  your  tar  is  too  much. 

Mr.  E.  H.  Earnshaw: — I think  the  question  is  simply  one  of 
local  conditions.  It  depends  upon  whether  gas  is  your  product 
and  the  tar  your  by-product,  or  whether  gas  is  the  by-product  and 
tar  the  product.  If  your  local  market  for  tar  is  so  good  that  you 
can  afford  to  cut  down  upon  the  gas  results  in  order  to  get  good 
tar,  the  criticism  is  entirely  correct.  But  those  are  questions  which 
must  be  determined  by  local  conditions,  and  by  every  manager  for 
himself. 

Mr.  J.  P.  Harbison  (Hartford,  Conn.)  ; — I would  like  for  the 
benefit  principally  of  the  men  in  this  Association  who  have  become 
members  within  the  past  five  years  to  say  that  it  is  a very  interest- 
ing paper  to  which  you  have  listened,  but  it  treats  of  matters  that 
specially  interest  perhaps  only  half  a dozen  in  this  Association,  in 
their  practical  workings.  But  the  fact  is  that  the  number  of  you 
who  can  afford  to  have  regenerative  furnaces  and  working  appli- 
ances in  your  retort  houses  is  comparatively  few.  The  business 
does  not  justify  the  necessary  large  cost  of  installation  and 
working  it.  To  the  younger  members  of  the  profession  I want  to 
say  that  the  statements  which  have  been  made,  and  the  evidences 
given  you  of  the  great  labor,  care  and  experience  necessary  to 
properly  manage  the  retort  house,  and  which  is  experienced  by 
those  who  have  regenerative  furnaces,  need  not  discourage  you  at 
all.  In  my  opinion  it  is  not  at  all  necessary  or  desirable  in  works 
of  average  size,  down  to  the  smallest,  to  have  regenerative  fur- 
naces. We  have  had  our  experience  with  others  on  this  same 
line.  We  have  had  regenerative  furnaces,  and  the  stack  still  stands 
there,  but  there  are  now  no  regenerative  furnaces  in  them.  They 
have  been  eliminated.  Half  the  depth  of  the  furnace  has  been 
built  up  solid,  and  above  that  we  put  our  furnaces — plain,  open 
settings,  of  our  own  construction,  and  they  have  six  retorts.  We 
have  no  difficulty  in  getting  from  them  10,000  to  11,000  feet  per 
mouth-piece  in  twenty-four  hours;  and  we  are  doing  it  everyday 
right  along,  and  we  are  getting  a good  yield. 

I have  no  prepared  statement  to  make  in  reply  to  the  excellent 
paper  to  which  we  have  listened,  because  I had  not  given  it  much 
attention ; but  several  gentlemen  have  spoken  here  of  various  in- 
teresting and  unsettled  matters.  One  great  bug-bear  seems  to  be 
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cnoked  stand-pipes  and  tools  and  means  for  keeping  them  clean. 
The  very  best  tool  that  we  have  yet  discovered  in  our  more  than 
a third  of  a century  of  practice  has  been  rest  for  twelve  hours  on 
every  Sabbath  day.  When  in  the  morning  our  lids  are  struck  we 
open  the  cover  at  top  of  stand-pipe  and  let  it  burn  out  during  the 
twelve  hours  when  the  retort  house  workers  are  at  church,  or  look‘- 
ing  after  their  families ; and  between  that  Sabbath  and  the  next  we 
have  very  few  choked  stand-pipes.  I do  not  agree  with  my  friend, 
Mr.  Forstall,  that  Monday  morning  of  each  week  is  the  time  to 
have  our  holders  full.  Saturday  night  is  much  better ; and  then 
allow  them  to  be  low  on  Monday  morning,  because  you  have  not 
made  gas  on  the  Sabbath,  and  it  is  not  necessary.  It  only  requires 
storage  room.  We  do  not  work  on  Sunday  in  order  that  we  may 
have  time  during  the  week  to  make  repairs  when  our  holders  are 
full.  That  is  not  a good  plan.  That  is  the  best  way  we  have  dis- 
covered of  keeping  the  stand-pipes  clear. 

There  are  some  distinguished  men  connected  with  this  Associa- 
tion who  will  tell  you  all  about  tar  in  hydraulic  mains.  When  we 
built  a stack  of  benches  we  were  advised  by  some  of  our  friends  to 
put  in  an  inclined  main ; and  from  their  statements  we  v/ere  in- 
clined to  do  it.  We  did  do  it.  We  were  assured,  and  the  state- 
ments were  made  in  an  open  meeting  of  this  Association,  that  after 
a month  or  more  of  work,  a pine  stick,  of  fresh  pine,  pushed  down 
into  the  main  at  the  outlet,  and  withdrawn,  would  not  have  half 
an  inch  of  tar  showing  on  the  end  of  the  stick.  The  tar  all  ran 
off.  It  was  known  as  the  Stiness  main,  and  was  invented  by  our 
late  lamented  friend  of  Pawtucket.  I bought  one  of  those  mains 
and  had  it  put  in.  We  have  worked  it  since,  and  work  it  to-day,  and 
have  had  pockets  put  on  the  back  of  it,  so  that  we  can  stir  up  the 
tar  and  keep  it  moving  from  the  main  while  we  are  making  gas. 
We  have  had  that  main  filled  with  pitchy  tar,  so  that  we  could  not 
force  the  gas  out  of  the  retort,  and  we  had  to  stop  the  work  and  call 
in  a gang  of  men  from  the  street,  open  up  everything,  take  off 
every  bridge-pipe  and  dig  out  that  pitch.  The  putting  on  of 
pockets  remedied  that. 

Young  men  of  the  profession — do  not  get  discouraged.  Eternal 
vigilance  is  the  price  of  success  to  the  gas  man.  You  will  not 
have  to  work  during  the  next  twenty-five  years  more  than  twenty- 
four  hours  a day  if  you  are  reasonably  industrious  during  that  time. 
I wish  you  success.  WT  have  been  ever  ready,  from  the  experience 


which  we  have  gained,  to  do  all  we  can  to  help  you  over  the 
sharp  points  and  rough  edges. 

Mr.  E.  H.  Jenkins  (San  Antonio,  Tex.) ; I move  a vote  of 
thanks  to  Mr.  Earnshaw  for  his  paper. 

• Mr.  W.  R.  Addicks  (Boston,  Mass.): — In  seconding  that  mo- 
tion I want  to  congratulate  the  writer  upon  not  only  writing  a very 
interesting  paper,  but  in  getting  Captain  White  and  General  Har- 
bison  to  give  the  discussion  a touch  which  brings  us  all  together  as 
one.  I cannot  help  also  congratulating  him  upon  avoiding  answers 
to  the  questions  asked  as  to  the  percentage  of  coke  which  he  ob- 
tained, the  cost  of  retort  house  labor  and  the  amount  of  fixed  car- 
bon in  his  tar. 

Mr.  a.  E Forstall  (New  York  City): — Before  the  motion  is 
put  I would  say  that  I think  General  Harbison  is  mistaken  in  his 
idea  as  to  the  number  of  people  who  are  interested  in  this  paper, 
through  an  interest  in  regenerative  benches.  I am  certain  that 
more  than  six  of  the  gentlemen  here  present  are  interested;  I am 
certain  that  at  least  ninety-five  percent,  of  the  coal  gasmen  should 
be  interested.  I do  not  believe  there  are  two  per  cent,  of  the  coal 
gas  works  in  this  country  which  would  not  be  better  off  with  re- 
generative benches. 

The  motion  was  carried. 

The  President: — Next  in  order  is  the  Report  of  the  Commit- 
tee on  the  next  place  of  meeting.  Mr.  Jenkins  is  Chairman  of 
that  Committee. 

Mr.  E.  H.  Jenkins: — The  Committee,  after  duly  considering 
the  several  cities  proposed  or  suggested  by  members  of  the  Asso- 
ciation, unanimously  recommend  that  the  next  meeting  be  held  in 
the  City  of  New  York. 

' Mr.  Wm.  H.  White  : —I  move  that  the  Report  be  adopted. 

Carried. 

Mr.  Wm.  R.  Beal  (Nevv  York  City): — May  I say  a word? 
You  have  all  noticed  how  very  emphatically  our  Secretary,  Mr. 
Forstall,  voted  in  the  negative  on  that  motion.  Mr.  Forstall  rep- 
resents quite  a number  of  very  earnest  and  able  members  of  the 
convention  who  feared  that  the  blandishments  of  New  York  so- 
ciety, the  beauty  of  its  scenery,  the  splendor  of  its  buildings,  the 
character  of  its  amusements,  etc.,  might  keep  the  members,  not- 
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withstanding  the  fact  that  they  are  very  earnest  members  of  this 
Association,  from  attending  at  the  sessions  of  the  convention.  I 
cannot  believe  that  that  is  so,  and  I ask  you  now  to  make  up 
your  minds,  and  to  keep  in  your  minds  through  the  year,  a fixed 
determination  to  attend  every  meeting,  to  go  early  and  to  remain 
throughout  the  meeting,  when  you  come  to  New  York,  and  then 
have  your  good  time  after  the  sessions  of  the  convention. 

Mr.  W.  R.  Addicks  : — I want  to  say  that  the  President  Elect 
need  not  be  worried.  All  he  has  to  do  is  to  look  around  and  see 
how  many  people  are  here  present — and  this  is  Boston  ! 

The  President: — 'These  remarks  are  extremely  pleasing.  I 
am  a great  believer  in  having  warmth,  and  in  exerting  warmth  ; 
and  if  there  is  anything  that  the  Association  needs  it  is  more 
warmth,  and  the  standing  together  closer  than  has  been  the  habit 
of  this  Association  in  years  gone  by.  1 agree  with  what  one 
gentleman  has  said,  that  a few  of  these  side  remarks,  although  not 
pertinent  to  what  is  before  the  Association,  are  extremely  interest- 
ing, and  I believe  that  they  do  us  good  as  individuals,  and  as  an 
Association. 

Is  the  Committee  on  the  President’s  Address  ready  to  repcjrt  ? 

Mr.  Wm.  H.  White: — Mr.  President  and  gentlemen  of  the 
Association.  Your  Committee  upon  the  President’s  Address  begs 
to  make  the  following  report.  The  President’s  address,  which  is 
marked  by  a careful  and  intelligent  treatment  of  the  topics  touch- 
ing our  industry,  presents  his  views  in  a practical  and  conservative 
manner.  'The  several  valuable  suggestions  of  the  address,  while  appa- 
rently not  calling  for  action  by  the  Association  at  this  time,  are  com- 
mended to  the  thoughtful  consideration  of  the  members;  and  your 
Committee  suggests  a careful  reading  of  the  views  expressed  by  the 
President  upon  the  subjects  of : Street  Lighting  by  Gas;  High  versus 
Low  Candle  Power;  Gas  Advertising;  'i’axation  of  Franchises,  etc. 
Some  of  the  topics  may  well  be  made  the  basis  of  valuable  and 
interesting  individual  papers  to  be  presented  at  future  meetings 
of  this  Association.  To  all  is  commended  the  strong  jjresentation 
of  the  care  of  gas  works  surroundings,  with  the  beneficial  effects 
not  only  upon  our  employees,  but  upon  our  neighbors,  and  of  the 
relation  of  employer  to  the  workman;  both  may  be  mutually  bene- 
fited by  an  earnest  effort  to  bring  them  closer  together  upon  the 
plane  of  manhood  and  mutual  helpfulness.  Your  Committee  sub- 


251) 


mits  the  whole  highly  practical  and  interesting  address  to  your 
careful  personal  study  without  further  comment. 

Respectfully  submitted  by  the  Committee. 

Mr.  J.  P.  Harbison; — I move  that  the  Report  of  the  Com- 
mittee be  approved  and  recorded  in  the  minutes. 

The  motion  was  put  by  Vice-President  Beal  and  carried. 

The  President  : — We  have  hardly  time  to  take  up  a regular 
paper,  and  I will  call  for  a short  topic — the  “ Bagging  of  Live  Gas 
Mains,”  which  will  be  read  by  Mr.  Walton  Forstall.  It  was  writ- 
ten by  Mr.  P.  H.  Gibbons  of  Philadelphia. 

Mr.  Walton  Forstall  (Philadelphia): — One  of  our  street 
foremen,  Mr.  Gibbons,  has  designed  a little  instrument  which  he 
calls  a “ bag  fork  ” for  use  in  putting  bags  into  a main,  and  we 
thought  it  might  be  useful  to  the  Association  to  bring  it  before 
them  and  put  it  on  record.  I will  read  what  he  has  written  about 
it  : — 

BAGGING  LIVE  GAS  MAINS. 

By  P.  H.  Gibbons. 

A complete  and  successful  shut-off  depends  more  upon  the 
proper  placing  of  the  bag  than  upon  the  lung  power  of  the  person 
who  inflates  it.  Upon  the  rapidity  of  the  operation  quite  fre- 
quently depends  the  operator’s  capacity  for  labor  during  the  bal- 
ance of  the  day.  If  he  makes  three  or  four  unsuccessful  efforts  to 
bag  a main  against  strong  pressure  his  companinons  either  pull 
him  out  of  the  trench,  or  he  staggers  out  himself,  weak-kneed  and 
sick,  a violent  throbbing  headache  is  his  portion  for  the  balance 
of  the  day,  which  makes  it  physically  impossible  for  the  poor  fellow 
to  render  you  little  more  than  fifty  per  cent,  of  his  labor  efliciency. 

It  has  ever  been  to  me,  and  perhaps  to  all  of  you,  a deplor- 
able sight  to  see  workmen  overcome  with  gas  on  crowded  thor- 
oughfares, where  a gaping  throng  is  sure  to  quickly  gather,  and 
they  are  never  slow  in  expressing  their  sentiments  of  adverse 
criticism  touching  the  ‘ carelessness  of  the  foreman,  the  neglect  of 
the  company,  and  the  vileness  of  the  stuff  they  are  selling  for 
gas.’ 

‘‘I  have  given  the  subject  of  bagging  live  gas  mains  some 
thought,  and  while  I have  accomplished  little  in  the  right  direc- 
tion, that  little  will  perhaps  arrest  the  attention  of  brighter  minds. 
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with  the  result  that  this  portion  of  main  laying  will  be  made 
pleasanter  and  safer  for  the  workmen,  and  less  expensive  for  the 
company. 

“ The  mains  most  difficult  to  completely  shut  off  are  those  that 
are  filled  with  dry  scales  of  naphthalene  and  rust.  A rubber  bag 
that  is  soft  and  pliable  makes  the  best  stopper  for  a main  of  this 
character,  and  it  should  be  so  placed  as  to  get  an  even  pressure  at 
all  points  of  contact.  Old  mains  are  frequently  found  to  be  very 
rough  on  the  inside  and  have  little  barnacles  of  dried-up  tar; 
some  of  which  are  porous,  which  add  to  the  difficulty  of  bagging 
off.  A rubber  bag  makes  the  best  stopper  for  a main  of  this 
character. 

“ The  rubber  bag  does  not  make  a safe  nor  a reliable  stopper 
for  a main  that  is  imperfectly  drained,  espjecially  if  the  liquid  con- 
tains oily  matter.  The  oil  dissolves  the  rubber  and  bursts  the 
bag.  A stopper  or  a canvas  bag  works  better  in  a main  of  this 
character. 

After  the  main  is  cut,  and  the  deposit  drained  off,  a rubber 
bag  can  then  be  safely  placed  in  the  same  hole  with  the  stopper  or 
the  canvas  bag. 

“We  have  an  established  rule  here  to  place  two  bags  in  each 
open  end,  so  that  if  an  accident  happens  to  one  bag,  the  other  will 
take  care  of  the  gas. 

“ To  rapidly  and  accurately  place  bags  in  live  mains  so  that 
when  inflated  the  axis  of  the  sphere  and  main  coincide,  I have 
designed  the  ‘City  District  Bag  Fork.’  When  the  bag  is  thrust 
through  the  bag  hole,  the  prongs  of  the  fork  can  be  readily  slipped 
over  the  bag  stem,  close  up  to  the  pole  of  the  bag,  a distance  a 
little  greater  than  one-half  the  diameter  of  the  pipe,  or  just 
enough  to  allow  for  the  angle  formed  by  the  bag  with  the  bag 
hole.  The  bag  is  then  carried  forward  into  position  and  a luting 
of  clay  placed  over  the  bag  hole  prevents  further  escape  of  gas 
while  the  bag  is  being  inflated. 

“ I have  used  the  fork  daily  on  intersection  work  since  the  26th 
of  August.  During  that  time  I had  to  deal  with  mains  from  2" 
to  30"  and  have  not  had  a man  to  complain  of  headache  caused 
from  escaping  gas.  I find  that  any  of  my  laborers  can  readily 
place  a bag  accurately  with  the  fork. 

“ The  fork  is  made  of  wire  which  gives  the  prongs  greater  flexi- 


Bag  Fork  (Half  Size). 


bility  than  could  be  obtained  from  solid  material.  It  is  simple  of 
construction  and  offers  no  square  or  sharp  edges  to  injure  the  bag. 

“ The  fork  accompanying  this  paper  is  made  to  readily  pass 
through  a i"  brass  “ Bag  Saving  Device  ” and  will  handle  3",  4", 
6",  8",  10"  and  12"  rubber  bags.  The  stems  of  canvas  bags  being 
larger  and  more  cumbersome  than  those  on  rubber  bags,  they  re- 
quire a fork  with  wider  space  between  the  prongs.”* 

“ On  intersection  work,  we  frequently  find  it  both  convenient 
and  economical  to  drill  one  bag  hole  in  the  centre  of  the  cross  and 
make  one  bag  shut  off  all  the  gas  coming  from  three  directions, 
but  if  necessary  to  use  more  than  one  bag,  the  fork  enables  us  to 
place  a separate  bag  at  each  branch  while  we  are  cutting  and  re- 
moving the  iron  and  lead  from  the  other. 

“ I always  use  a rubber  bag  for  this  purpose,  one  size  larger 
than  the  cross  to  be  bagged  off,  and  put  it  straight  dovv^n,  holding 
the  pole  of  the  bag  well  up  against  the  bag  hole  while  it  is  being 
inflated.  In  this  way  I invariably  make  a complete  shut-off. 
There  is  extreme  danger,  however,  of  puncturing  the  bag  while 
cutting  the  old  spigot  out  of  the  bell  unless  the  bag  is  protected 
in  some  way. 

“To  shield  the  bag  and  give  added  security  against  accidents, 
I have  designed  the  ‘ City  District  Bag  Shield,’  which  consists  of 
a piece  of  steel  spring  wire,  shaped  to  snugly  fit  the  main,  a piece 
of  oiled  canvas  being  drawn  over  the  ring.  The  ends  of  the  wire 
are  bent  outward,  so  that  they  can  be  grasped  with  the  thumb  and 
forefinger;  when  it  is  desired  to  put  it  in  position  the  ends  are 
pressed  toward  and  overlapping  each  other,  which  reduces  the  size 
of  the  ring  and  permits  it  to  enter  the  pipe.  By  putting  a light 
luting  of  soap  around  the  edge,  the  shield  not  only  protects  the 
bag  but  the  workman  as  well,  since  it  will  prevent  all  escape  of 
gas  that  might  pass  the  bag. 


* Explanation  by  Mr.  Walton  Forstall; — If  you  will  imagine  this  fork  going 
through  a hole  in  the  main,  or  already  in  it  then  my  finger  will  represent  the  tube  of  the  bag. 
The  tube  of  the  bag  comes  out  through  the  prongs  of  the  fork.  1 push  this  fork  ov'er  the 
tube  until  the  tube  has  reached  a point  in  the  fork  which  is  slightly  greater  than  the  half 
diameter  of  the  main.  In  other  words,  if  it  is  a four  inch  main  that  we  are  bagging  this  tube 
will  be  gripped  by  the  fork  about  2^  inches  from  the  end  of  the  fork.  The  tube  is  gripped 
by  the  fork  just  enough  to  hold  it  firm,  but  not  enough  to  keep  the  air  from  going  through 
the  tube.  Then  when  the  bag  is  blown  up  you  are  bound  to  have  the  axis  of  the  bag  coin- 
cident with  the  axis  of  the  main,  because  you  have  fixed  the  position  of  the  tube,  and  there- 
fore of  the  bag,  by  the  grip  of  the  fork.  The  length  of  the  prongs  of  the  fork  must  always  be 
something  more  than  half  the  diameter  of  the  main  in  which  you  want  to  use  it. 
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BAG  SHIELD. 

“In  bagging  the  arm  of  a 6",  8",  12",  24.",  or  30"  cross  or  tee, 
I prefer  to  brill  the  bag  hole  close  up  to  the  bell  and  use  a rub- 
ber bag  a size  larger  than  the  arm,  holding  the  pole  of  the  bag 
well  up  to  the  bag  hole  while  inflating  it,  1 then  secure  it  by 
means  of  a piece  of  twine  tied  to  the  bag  stem.” 

Mr.  Walton  Forstall: — The  object  of  this  shield  is  to  protect 
the  bag  while  the  pieces  that  are  left  in  front  of  the  bell  are  being 
removed. 

Mr.  W.  R.  Addicks  (Boston): — He  refers  to  using  two  bags, 
and  then  speaks  of  using  this  disc.  As  I understand  it  the  disc  is 
in  lieu  of  the  second  bag  ? 

Mr.  Walton  Forstall: — No;  thediscisnot  made  so  as  to  go  into 
the  hole  at  all.  It  has  got  to  be  put  in  after  you  have  broken  your 
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main.  The  disc  is  put  into  the  main  where  you  have  an  openings 
so  as  to  protect  the  bag.  If  you  imagine  that  tlie  main  has  been 
cut  two  or  three  inches  in  front  of  the  bell  of  one  arm  of  a cross^ 
and  the  problem  is  to  take  out  the  piece  of  main  which  still  sticks 
out  of  the  bell,  this  will  give  you  an  idea  under  what  conditions 
the  shield  is  used.  It  is  shoved  through  the  cut  end  into  the  arm  of 
the  cross,  being  placed  just  back  of  the  bottom  of  the  bell.  With  it  in 
this  position,  you  can  hammer  your  piece  out,  or  chip  it  out  and  be 
dead  sure  that  there  is  no  chance  of  any  broken  pieces  striking 
the  bag  in  the  cross,  which,  under  certain  conditions,  might  be 
only  a few  inches  back  of  the  bell  and  be  liable  to  injury  were  it 
not  for  the  interposition  of  this  shield. 

Mr.  W.  R.  Addicks  : — Either  Mr.  Forstall  does  not  understand 
me,  or  I do  not  understand  him.  In  connection  with  that  paj)er 
he  stated  that  in  bagging  off  mains  they  nsed  tv/o  bags — one  at 
each  end  of  the  pipe.  I thought  that  the  disc  that  he  has  referred 
to  was  in  lieu  of  using  the  second  bag ; but,  in  place  of  that,  I 
understand  they  use  two  bags,  and  this  disc  is  simply  for  the  pro- 
tection of  the  primary  bag.  Or,  do  I understand  that  they  only 
use  one  bag? 

Mr.  Walton  Forstall: — I have  written  exactly  what  Mr.  Gib- 
bons dictated,  and  I did  not  realize  that  there  was  any  inconsis- 
tency. He  uses  two  bags  when  he  has.  the  room  ; and  if  he  is 
bagging  at  a cross  he  has  one  bag  at  the  centre  of  the  cross  to 
shutoff  all  the  gas  coming  from  three  directions;  and  he  has  a 
bag  in  the  arm|  of  the  cross,  just  stopping  up  one  arm.  If  he  has 
not  room  for  the  two  bags  only  one  is  put  in,  then  the  disc  is  pur  in 
as  a jirotection  to  the  bag  nearest  the  cut.  If  the  bag  breaks  you 
could  not  get  much  gas  through  this  disc.  The  trouble  with  some 
of  our  mains  is  that  there  is  so  much  stuff  in  them  that  we  cannot 
with  a stopper  stop  the  gas  as  well  as  we  can  with  a soft  jiliable 
bag.  In  new  mains  we  do  not  use  bags  at  all,  but  use  a stop- 
per, because  there  we  have  a clean  bore  in  which  a stopper  can 
be  used. 

Mr.  VV.  R.  Addicks: — I quite  agree  with  everything  that  Mr. 
Forstall  has  said.  I spoke  of  this  because  in  many  cases  we  use 
two  bags  also,  but  only  in  the  case  of  large  mains;  and  [ wanted 
to  understand  the  use  of  this  disc.  I now  understand  that  it  is 
used  as  a protection  to  the  first  bag  rather  than  to  take  the  pHce 
of  one  of  the  bags.  I quite  agree  with  him  that  a soft  rubber  bag 
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would  do  better  work  under  all  circumstances  than  any  other  bag 
which  can  be  gotten  up.  In  Boston,  as  a rule,  we  have  a valve; 
and  in  the  case  of  large  mains  we  use  a bag  also,  in  addition  to  the 
valve,  simply  to  keep  the  air  out  of  the  large  pipe  and  to  prevent 
any  leakage  from  the  large  valve,  maintaining  a vent  between 
the  gas  gate  and  the  bag.  In  the  business  district  we  find  we 
cannot  use  these  valves  while  making  connections  in  ordinary 
cases  because  the  large  use  of  gas  during  the  daytime  would  in- 
convenience so  many  consumers.  So, . notwithstanding  the  fact 
that  we  have  valves  at  street  corners  we  are  not  always  able  to  use 
them  exclusively  in  making  connections. 

Mr.  T.  Littlehales  (Syracuse,  N.  Y.): — My  own  experience 
has  been  in  favor  of  something  simpler  and  less  expensive  than  a 
rubber  bag.  While  I have  found  them  absolutely  necessary  for 
larger  mains,  I have  found  that  with  smaller  mains  a simple  ox 
bladder  is  the  best  thing  I could  get.  We  always  keep  a stock  of 
them  on  hand  in  a jar  filled  with  methylated  spirit.  They  cost  a 
mere  trifle,  and  as  a rule,  they  will  last  longer.  I have  found  a 
single  bladder  to  stand  longer  than  any  rubber  bag  I ever  had. 
The  greasy  nature  of  the  thing  itself  often  saves  it.  If  there  is  a 
slight  projecting  sliver  in  the  iron  it  will  cut  the  rubber.  For  any- 
thing larger  than  6 inches  diameter  the  bladder  is  impracticable; 
but  for  smaller  mains  I consider  the  ox  bladder  the  best  thing  ex- 
tant to-day.  It  is  less  expensive,  and  there  is  no  possibility  of  the 
oil  injury  as  with  the  rubber;  and  if  the  bladder  is  not  over- 
blown it  is  astonishing  what  an  amount  of  strength  it  will  have. 
I have  used  them  for  twenty-five  years  and  have  found  them  to 
answer  most  satisfactorily. 

On  motion  of  Mr.  Miller  the  thanks  of  the  Association  were 
voted  to  Mr.  Gibbons  for  his  paper. 

The  President: — We  have  a few  minutes  left  before  the  ad- 
journment, and  we  will  take  up  one  of  the  questions  for  considera- 
tion : 

Do  many  gas  companies  carry  liability  or  accident  insurance ; 
and  is  such  insurance  necessary  or  desirable  for  gas  companies? 

Mr.  H.  a.  Allan  (East  Cambridge,  Mass.): — To  fill  in  the  gap 
I will  say  that  our  Com.pany,  for  some  fifteen  years  or  more,  has 
carried  these  policies.  At  the  present  time  I think  we  have  three 
classes  of  policies.  The  first  one  we  took  out  was  to  cover  a case 


of  accident  to  any  of  our  emplo\  ees.  The  next  one,  I think,  was 
for  the  protection  of  the  Company  in  the  case  of  any  person,  for 
instance,  falling  into  our -trenches  in  the  street,  or  a carriage  falling 
into  a trench.  Now  we  have  another  policy  which  I am  not  so 
clear  about,  but  I think  that  is  for  any  accident  caused  by  any 
negligence  of  any  of  our  employees  outside  the  works.  For  instance, 
we  had  a case  where  one  ot  our  teams  came  in  collision  with  an 
egg  peddler,  and  we  were  called  upon  to  pay  for  forty  or  fifty 
dozen  eggs ; and  we  have  found  this  form  of  policy  at  times  very 
advantageous  to  our  company.  On  the  first  form  of  policy  we 
took  out,  I think  I can  safely  say  that  in  the  first  two  years  the 
company  made  a saving  of  betv/een  five  and  six  thousand  dollars, 
which  we  would  probably  have  had  to  pay  in  damages  if  we  had 
not  been  protected  by  the  insurance  companies.  They  have 
always  acted  very  manly  in  their  business  relations  with  us,  and 
whenever  a loss  has  taken  place  they  have  protected  us  in  every 
way,  and  have  paid  the  losses  without  murmur.  We  should  hardly 
feel  that  we  were  doing  our  stockholders  justice  if  we  did  not 
carry  some  of  these  policies. 

Mr.  W.  G.  Africa  (Manchester,  N.  H.):  — Our  experience  has 
been  that  the  company  is  not  justified  in  carrying  accident  insur- 
ance. We  have  carried  insurance,  and  have  found  that  it  did  not 
pay  us.  We  save  money  by  carrying  our  own  insurance.  We 
have  gone  for  some  twelve  years  without  insurance,  and  believe 
that  we  have  saved  considerable  money  thereby. 

Mr.  N.  W.  Gifford  (New  Bedford,  Mass.): — The  phase  of  the 
question  which  struck  me  was  the  policy  of  carrying  such  insur- 
ance; for  it  occurred  to  me  that  by  carrying  such  insurance  the 
men  were  being  educated  to  a distrust  of  me  and  of  their  relations 
with  the  Company.  I think  in  every  instance  where  an  accident 
occurred  at  the  works,  and  was  investigated  by  the  insurance  in- 
spectors, the  report  came  back  “The  man  has  no  claim.  Pay  him 
nothing.”  Consequently  the  men  would  take  no  risks.  That  touched 
a personal  chord  with  me,  because  I sometimes  get  into  places 
where  I want  to  be  able  to  rely  upon  my  men,  and  want  them  to 
stay  with  me.  The  result  of  insurance  has  been,  or  the  tendency 
has  been,  to  destroy  the  reliance  which  I had  in  my  men. 

Mr.  H.  a.  Allvn  : — I differ  with  Mr.  Gifford  in  experience. 
We  have  had  during  the  last  five  or  six  years  repeated  accidents, 


and  I know  that  our  men  have  really  felt  grateful  to  us  for  the 
work  we  have  done  with  the  insurance  companies  in  persuading 
them  to  pay  the  men,  in  some  cases,  quite  large  sums  of  money, 
when  in  reality  the  injured  man  had  no  legal  claim  upon  the  Com- 
pany, because  the  accident  might  have  been  occasioned  by  his 
own  carelessness.  But  the  insurance  company  has  always  shown 
a liberal  disposition.  In  one  case  we  paid  a man  something  like 
$175,  besides  his  doctor’s  bill,  and  it  was  repaid  by  the  insur- 
ance company.  It  was  in  a case  where  the  man  had  no  claim 
whatever — no  legal  claim  against  the  Company.  There  had  been 
simply  a momentary  piece  of  carele.ssness  or  recklessness  on  his 
part  which  had  resulted  in  an  injury. 

Mr.  X.  \V.  Gifford:— I think  the  Company  which  has  just  been 
spoken  of  has  had  better  luck  respecting  insurance  collecting  than 
others  have  had.  There  may  be  an  exception  in  Mr.  Allyn’s  case, 
but  as  a rule  a liability  insurance  company  does  not  pay  any 
claims  that  it  can  possibly  get  out  of  paying.  It  would  rather 
make  a man  fight,  than  pay,  if  there  is  a chance  of  getting  out 
of  it. 

The  Association  took  a recess  until  2 o’clock  p.  m. 


SECOND  DAY— AFTERNOON  SESSION. 

The  Association  met  at  2 p.  m. 

The  President:  Some  of  the  gentlemen  have  been  delayed  in 
coming  from  lunch,  and  we  will  delay  a little  the  reading  of  the 
first  paper,  but  will  take  up  a question  from  the  Question  Box : 

Is  it  safe  to  use  incandescent  electric  lights  in  a purifying  house,  * 
the  switch-board  being  outside  of  the  building,  and  the  wiring  in 
iron  pipes? 

Will  Mr.  Witherby  answer  that? 

Mr.  E.  E.  Witherby  (New  York  City): — I do  not  think  there 
is  any  question  about  it.  I think  the  experiments  of  Mr.  Butter- 
worth,  at  Columbus,  would  answer  that  question  fully.  In  those 
experiments  he  went  so  far  as  to  take  a vessel  filled  with  gas,  drop 
an  incandescent  lamp  into  it,  and  then  explode  the  lamp.  In 
other  words,  smash  the  bulb.  That  extinguished  the  light,  but 
with  no  results  whatever.  There  might  be  a possibility,  but  never 
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a probability,  of  any  accident  happening  from  an  installation  of 
that  kind,  provided  the  wiring  has  been  done  properly.  All  the 
switches,  and  every  connection  where  the  copper  is  to  be  exposed, 
must  be  outside  of  the  building;  then,  with  moisture-proof  sock- 
ets on  the  inside  which  are  gas-proof  as  well,  the  question  of  dan- 
ger is  entirely  eliminated. 

Mr.  C.  W.  Hinman  (Boston):— I have  not  had  charge  of  gas 
works,  but  speaking  from  what  knowledge  I have  I would  say 
that  it  is  a safe  installation  and  is  a very  desirable  one,  to  use  for 
lighting  the  purifying  house. 

Mr.  E.  E.  Witherby  : — 1 would  siate  in  further  confirmation  of 
that,  that  without  an  exception  every  purifying  house  that  we  have 
that  is  in  use,  and  in  fact  all  other  portions  of  the  works,  are 
always  wired,  and  incandescent  lam[)S  are  used  everywhere.  It  is 
a thing  I would  recommend  under  any  and  all  conditions. 

Mr.  E.  J.  Donahue  (Philadelphia):  — 1 would  like  to  ask  what 
the  equipment  is;  and  if  the  wire  is  in  pipes? 

The  President  : — The  question  assumes  that  the  switch-board 
is  outside  the  building,  and  that  the  wiring  is  in  iron  pipes. 

M.  E.  J.  Donahue:  — I think  it  is  ])erfectly  safe  provided  you 
use  what  is  known  as  keyless  vapor  lamps,  for  then  there  is  no  pos- 
sibility of  a spark  inside  the  house.  Of  course  there  is  the  possi- 
bility of  a man  carrying  a bar  or  ladder  around  in  the  purifying 
house,  and  by  accident  breaking  a globe.  In  that  case  there 
would  be  an  explosion,  if  an  explosive  mixture  is  present.  I think 
it  is  perfectly  safe  and  recommend  such  installations.  I wish  to 
state  further  that  if  there  are  lamips  in  the  purifying  house  which 
are  equipped  with  keys,  and  if  the  wiring  is  not  enclosed  in  jfipes, 
it  will  be  very  dangerous  to  illuminate  the  piurifying  house  with 
electricity. 

Mr.  L.  D.  Spragle  (Johnstown,  N.  Y.): — My  experience  wnth 
gas  purifying  houses,  and  with  explosions,  did  not  include  any- 
thing with  reference  to  electric  lighting.  I consider  the  use  of 
electric  lights  in  purifying  houses  eminently  proper,  but  we  have 
not  put  them  in,  although  we  produce  and  sell  electric  lighting  : 
the  opinion  being  presumably  on  the  part  of  our  directors  that  it 
was  an  unnecessary  expense.  Further  than  that  1 have  nothing 
to  say  with  regard  to  it. 

Mr.  E.  E.  Witherby: — ^Vithout  any  question  the  wiring  should 
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be  enclosed  in  interior  conduits  or  iron  pipes,  which  are  insulated 
on  the  inside.  Then  no  joints,  or  fuse,  or  branch-blocks  of  any 
kind  must  be  allowed  inside  the  room  where  there  can  be  a possi- 
bility of  an  explosive  mixture  being  present.  The  insulated  wir- 
ing, with  moisture-proof  sockets,  and  switches  outside  the  building, 
will  effectually  prevent  any  possible  chance  of  explosion,  even  with 
the  most  dangerous  explosive  mixture,  if  the  work  is  only  done 
properly. 

Mr.  C.  a.  Learned  (Meriden,  Conn.): — Last  year  we  put  up  a 
new  purifying  building,  and,  as  we  run  both  gas  and  electricity  in 
our  town,  we  wired  the  purifying  house,  and  put  our  main  switch 
and  the  fuse-boxes  just  outside  the  door.  We  put  our  wires  in 
iron  pipes  outside  and  in  wood  mouldings  built  for  the  interior 
work.  The  bulbs  are  enclosed  in  what  are  called  Newgard  re- 
ceptables,  simply  as  an  extra  precaution.  The  receptacle  is  a 
kind  of  Mason  jar  with  rubber  casing  on  the  top  of  it.  We  have 
had  no  trouble,  and  do  not  expect  any. 

Mr.  E.  J.  Donahue  : — I have  noticed  several  installations  of 
electric  wiring  in  purifying  houses.  The  interior  was  well  done, 
but  the  switches  were  not  located  in  what  I would  call  a safe 
place.  They  were  enclosed,  in  a box,  and  located  on  the  outside 
wall  of  the  purifying  house,  within  a foot  of  the  door.  Turning  on 
or  off  a switch  makes  a spark,  and  if  an  explosive  mixture  was 
flowing  through  the  doorway  at  the  same  time  the  switch  was 
turned  on,  it  is  possible  that  there  would  be  an  explosion.  To 
make  the  installation  perfectly  safe,  the  switch  should  be  located 
some  distance  from  the  house,  say  fifty  feet. 

The  President  : — Another  question  is  : 

How  long  is  it  economical  to  run  a Lowe  water-gas  apparatus 
without  cleaning  the  checkerbrick?  Is  it  economical  to  let  down 
the  machines  for  twenty-four  hours  every  week  in  order  to  burn 
out  the  carbon  which  has  accumulated  on  the  checkerbrick? 

\Vi\\  Mr.  Norris  answer  this  question? 

Mr.  Rollin  Norris  (Philadelphia): — I hesitate  to  give  a 
categorical  answer  to  a question  of  that  kind.  1 believe  in  clean- 
ing whenever  there  is  a falling  ofi'  in  efficiency  sufficient  to  justify 
the  expense  of  cleaning. 

As  far  as  the  burning  off  is  concerned — a good  deal  can  be  done 
in  the  way  of  postponing  the  cleaning  by  occasionally  burning  off 
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the  carbon  by  the  air  blast.  Of  course  it  is  objectionable  to  burn  off 
the  carbon  when  the  set  is  in  constant  operation  by  simply  stop- 
ping for  an  hour  or  so,  burning  off  and  then  going  ahead  and  mak- 
ing gas.  That  completely  disarranges  the  temperatures  in  the  fix- 
ing chambers,  and  it  takes  some  time  to  g^^t  things  back  into  the 
normal  state. 

Mr.  J.  E.  Nute  (Fall  River,  Mass.): — I think  Mr.  Norris  has 
covered  the  ground  entirely.  The  intervals  in  which  it  seems  ad- 
visable to  clean  the  checkerbnck  depend  altogether  upon  the 
manner  in  which  the  machine  has  been  running.  A clean  machine, 
if  improperly  run,  very  soon  gets  clogged  up  and  requires  re-clean- 
ing or  burning  out.  If  the  machine  has  been  run  properly  it  will 
last  a considerable  time  without  burning  out,  but  just  how  long  I 
am  not  prepared  to  say.  I generally  run  a machine  three  months 
without  cleaning,  where  it  is  run  almost  continuously.  I do  not 
know  what  the  usual  practice  is  in  this  regard.  I think  it  is  safe 
to  say  that  it  will  run  that  length  of  time  at  any  rate. 

Mr.  H.  K.  Morrison  (Concord,  N.  H.): — My  experience  has 
recently  been  with  a machine  run  intermittently ; this  requires  more 
frequent  cleaning.  It  is  an  easy  matter  to  clog  up  a machine  even 
at  the  very  start.  It  depends  upon  how  the  machine  is  run 
whether  you  have  to  clean  it  once  a week,  or  only  once  in  six 
months. 

The  President: — We  will  now  listen  to  Mr.  Littlehales’  paper. 
“ Retort  Ovens  as  Producers  of  Illuminating  Gas.” 

Mr.  T.  Littlehales  (Syracuse,  N.  Y.):  — Before  reading  my 
paper  I would  mention  that  the  two  tables  which  appear  in  the 
paper  were  intended  to  figure  at  the  end,  as  an  appendix.  They 
are  simply  details  of  figures  which  will  enable  you  to  check  up 
my  figures. 

(For  Paper  see  Appendix  page  xlvii  ) 

The  President: — You  have  heard  Mr..  Littlehales’  very  com- 
prehensive paper.  Who  is  desirous  of  discussing  it? 

Mr.  C.  G.  Atwater  (New  York  City): — I want  to  express  my 
gratification  at  hearing  so  hearty  an  endorsement  of  the  retort 
oven  as  a gas  ]iroducer  from  a gas  engineer  of  Mr.  Littlehales’ 
wide  experience,  and  particularly  to  welcome  the  nomenclature  he 
uses  in  terming  them  “ retort  ovens.”  It  seems  to  me  that  the 
coke  oven,  in  turning  from  its  wasteful  courses  in  the  wild  places 
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of  Pennsylvania  to  take  up  a better  and  more  economical  mode  of 
life  within  the  confines  of  civilization,  ought  to  adopt  a name  that 
does  not  carry  with  it  the  recollection  of  blinding  smoke  and  red- 
dening skies.  The  term  “ retort  ovens  ” may  not  be  entirely  new, 
but  it  is  good.  But  I hardly  think  that  Mr.  Littlehales’  closing 
statement  is  quite  as  hopeful  as  the  array  of  facts  he  cites  will  jus- 
tify. He  says,  in  effect,  that  where  there  is  a market  for  a first- 
class  foundry  coke  at  good  prices,  the  retort  oven  will  produce 
gas  at  a lower  price  than  the  gas  retort.  This  is  limiting  the  retort 
oven  to  a very  small  field  outside  of  the  furnace  coke  precincts. 
That  good  coke,  sufficient  for  all  the  requirements  of  the  modern 
blast  furnace  is  made  in  retort  ovens,  has,  I think,  been  pretty 
fairly  demonstrated.  Sydney,  Dunbar,  Johnstown,  Sharon,  Wheel- 
ing, Glassport,  and  the  new  plants  being  built  by  the  United  Gas 
& Coke  Company  for  the  Lackawanna  Iron  Company  at  Buffalo 
and  Lebanon,  and  for  the  Maryland  Steel  Company  at  Sparrows 
Point  may  be  fairly  said  to  have  proved  that  proposition,  in  spite  of 
the  non-adherence  of  the  United  States  Steel  Corporation.  But  it 
is  not  the  making  of  blast  furnace  coke  that  interests  the  members 
of  the  American  Gas  Light  Association.  There  are  relatively  few 
locations  where  retort  ovens  making  blast  furnace  coke  can  be 
placed  in  which  their  full  gas  capacity  can  find  satisfactory  outlet, 
except  where  a large  part  is  used  in  steel  heating  furnaces  or  un- 
der boilers,  which  are  uses  no  coal  gas  plant  can  dream  of  supply- 
ing in  these  days.  Nor,  I hope,  is  the  field  limited  by  the  market 
for  a foundry  coke.  The  demand  is  regular  and  the  prices  satis- 
factory, but  the  volume  of  business  is  not  sufficient  to 'make  the 
industry  of  importance  by  itself,  nor  would  it  affect  the  gas  field 
one  way  or  another.  But  it  is  the  introduction  of  coke  in  domes- 
tic use,  railroads,  and  industrial  establishments  throughout  the 
cities  and  the  towns  of  the  United  States,  wherever  soft  coal  is  now 
used,  and  in  somie  places  where  anthracite  coal  is  employed,  that 
will  herald  the  appearance  of  the  retort  oven  in  the  gas  field. 
That  is  the  gist  of  the  problem.  When  the  soft  coal  that  is  now 
shipped  into  nearly  every  city  in  the  Union  is  required  to  pay  the 
toll  of  its  almost  useless  and  always  smoky  hydrocarbons  by  pass- 
ing through  a retort  oven,  before  it  reaches  the  furnaces  where  it  is 
to  be  used,  then  the  gas  making  side  of  the  retort  oven  will  have 
come  into  its  own.  And  that  this  hope  is  not  without  justification 
we  can  judge  from  the  success  of  the  Everett  Works  in  disposing 
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of  about  1200  tons  of  coke  a day  continuously  for  over  a year 
past.  That  this  success  is  not  regarded  by  experienced  gas  men 
as  ephemeral  is  shown  by  the  plant  almost  exclusively  for  theirown 
use,  built  for  the  Hamilton  Otto  Coke  Company,  and  the  one  in 
course  of  construction  at  Camden,  for  the  South  Jersey  Gas,  Elec- 
tric & Traction  Company. 

And  therefore  I will  ask  Mr.  Littlehales’  consent  to  the  follow- 
ing proposition:  In  the  average  town  where  there  exists  a mini- 
mum daily  demand  for  the  surplus  gas  trom  at  least  50  retort  ovens, 
and  where  the  community  already  consumes  enough  solid  fuel  to 
give  the  equivalent  coke  a fair  chance  for  introduction  on  its  merits, 
there  retort  ovens  will  justify  their  existence. 

Mr.  F.  PIgner  ( Norfolk,  Va.); — I have  read  Mr.  Littlehales’ 
paper  with  much  interest,  and  when  I first  saw  it  1 was  sure  that 
he  would  give  us  something  that  was  worthy  the  high  standing  of 
this  Association.  That  by-product  coke  or  retort  ovens,  as  Mr. 
Littlehales  designates  them  will  receive  careful  consideration,  can- 
not be  doubled,  they  having  already  attracted  the  attention  of 
notable  men  in  the  gas  business.  This  was  shown  me  by  a con- 
versation which  I had  with  Mr.  Goodwin  Newton,  the  President 
of  the  Imperial  Continental  Gas  Association  of  London,  some 
years  ago,  who  at  that  early  date  seemed  to  favor  them.  I think 
the  whole  question  may  be  considered  in  connection  with  the  care- 
ful study  of  another  one : Will  it  pay?  I am  willing  to  take  a 
great  deal  that  Mr.  Littlehales  says  on  his  word,  because  I know 
that  he  has  been  a careful  manager  and  is  a thorough  gas  engi- 
neer; and  therefore  when  he  makes  a statement  on  any  subject, 
and  states  he  has  given  it  his  careful  consideration,  as  he  has  in 
this  paper,  I will  take  it  for  granted  there  can  scarcely  be  any 
doubt  about  it  at  all — even  if  there  might  be  a difference  of  opinion. 
But  in  going  over  his  figures,  I find  that  there  are  some  state- 
ments made  which  may  easily  be  questioned  with  him.  Take  for 
instance  his  statement  as  to  the  cost  of  carbonizing  coal.  He 
states  that  a ton  of  coal  is  carbonized  in  these  coke  ovens  for 
twenty  cents  and  less.  That  is  about  the  substance  of  his  state- 
ment, as  I understood  the  paper.  He  has  stated  that  in  gas  works 
the  cost  of  carbonizing  per  ton  would  be  about  ninety-five  cents. 
I know  that  with  ordinary  horizontal  retorts  and  with  machine 
stoking,  the  cost  for  labor  can  be  brought  down  to  twenty-five 
cents  per  ton ; while  if  inclined  retorts  are  used  it  will  go  below 


twenty  cents.  So  that  retort  ovens  have  not  got  so  very  much  ad- 
vantage of  what  we  already  have  in  the  line  of  gas  retorts,  while  as 
to  the  cost  of  the  apparatus,  the  balance  is  entirely  in  favor  of  the 
inclined  retort  system,  as  I have  shown  in  the  columns  of  theAmer- 
ican  Gas  Light  Journal  some  months  ago. 

Mr.  a.  S.  Miller  (New  York  City): — When  I first  read  this 
paper,  I felt  a good  deal  of  consternation,  for  it  seemed  to  me  to 
be  one  of  the  worst  indictments  against  the  gas  men  that  I ever 
read.  It  looked  as  if  for  years  we  had  been  doing  without  this 
wonderful  improvement.  It  is  true  that  a tremendous  amount  of 
gas  is  wasted  close  to  where  the  coke  is  used.  On  looking  over 
the  pages  we  find  that  sixty-five  per  cent,  of  all  the  coke  made  in 
this  country  is  used  in  Pennsylvania  (including  two  other  states, 
which  use  very  little),  and  presumably  a large  proportion  of  this  is 
used  in  blast  furnaces.  Mr.  Littlehales  make=:  this  statement  to 
shov/  that  we  can  take  the  gas  away  from  these  poims  : 

Mr.  Shelton  has  given  an  excellent  practical  demonstration 
and  proof  of  the  fact  that  ordinary  illuminating  gas  can  be  econ- 
omically and  satisfactorily  carried  under  high  pressures  for  long 
distances.” 

Mr.  Shelton  may  have  given  such  a dem'mstration,  but  he  has 
never  given  it  to  this  or  to  any  other  Association  in  this  country. 
He  has  given  us  a good  deal  of  information  how  it  is  being  done, 
but  he  has  not  yet  given  us  any  practical  demonstration  or  proof 
that  it  can  be  done  economically  and  satisfactorily.  He  has  never 
given  us  the  figures  to  show  what  it  cost  him  to  handle  this  gas, 
or  whether  there  is  or  is  not  a loss  in  illuminating  power.  He  has 
stated  that  he  never  made  any  tests  on  the  bar  photometer,  and 
therefore  does  not  even  know  what  the  loss  in  illuminating  power 
is,  and  does  not  even  know  yet  what  it  costs  him;  or  if  he  does 
know,  he  is  not  yet  prepared  to  give  us  those  figures. 

As  a matter  of  fact,  how  far  could  we  carry  the  coal  from  the 
point  where  the  coke  is  used  in  order  to  make  gas?  According  to 
Mr.  Littlehales  there  can  be  recovered  4,000  feet  of  gas  per  ton 
of  coal.  That  is  a high  figure.  It  may  have  been  reached  in 
practice.  I will  assume  that  it  has  been.  Let  us  suppose,  for  in- 
stance, that  gas  costs  us  forty  cents  per  thousand  cubic  feet  in  the 
holder  of  our  ordinary  gas  works.  I'hat  would  be  $1.60  per  ton. 
If  we  had  to  haul  the  coal  down  and  the  coke  back,  that  amount 
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would  haul  it  about  one  hundred  and  eighty  miles.  How  many 
cities  could  we  reach  within  one  hundred  and  eighty  miles  ot 
the  blast  furnace.  If  we  could  sell  all  the  coke  in  the  cities,  we 
could  haul  the  coal  a little  over  three  hundred  miles  for  $i.6o. 
You  can  all  judge  whether  you  would  have  $j  6o  or  not  for  that 
purpose  by  the  cost  of  your  gas  in  the  holder. 

Mr.  Atwater  has  S[)oken  about  making  a market  for  coke  where 
the  gas  is  to  be  sold.  That  is  an  entirely  different  proposition 
from  that  which  Mr.  Littlehales  has  given  us.  Mr.  Littlehales  has 
told  us  that  the  gas  neople  are  losing  opportunities  in  letting  the 
gas  go  to  waste.  If  we  want  to  figure  the  proposition  on  Mr. 
Atwater’s  basis,  the  problem  is  different.  Let  us  assume  that  we 
take  Mr.  Atwater’s  figures.  He  says  thit  we  must  have  gas  con- 
sumption and  hard  fuel  consumption  equivalent  to  a capacity  of 
fifty  retort  ovens.  These  ovens  handle  about  six  tons  per  day  of 
twenty-four  hours  per  oven  which  is  three  hundred  tons  of  coal 
per  day,  which  is  equivalent  to  1,200,000  cubic  feet  of  gas  per  day. 
How  many  gas  com.panies  in  this  country  could  sell  1,200,000  feet 
of  gas  per  day  if  they  were  to  deduct  from  the  selling  price  the 
total  cost  of  the  gas  in  the  holder? 

Mr.  W.  R.  Aduicks  (Boston) : — I think  it  goes  without  saying 
that  there  is  more  in  this  subject  than  appears  on  the  surface; 
and  more  perhaps  in  coke  ovens,  and  in  their  favor,  perhaps,  and 
more  difficulty  in  the  way  of  introducing  and  using  them.,  than  Mr. 
Littlehales  has  seen  fit  to  point  out.  In  reading  the  paper,  and 
referring  to  the  output  of  coke  in  the  whole  of  Pennsylvania,  as 
indicating  the  possibilities  of  saving  all  the  gas,  I could  not  help 
but  think  of  the  famous  actor  who  impersonated  a part  in  which 
the  hero  had  an  eye-wash  which  he  proposed  to  dispose  of  in 
Africa,  on  the  understanding  that  all  the  Africans  had  sore  eyes  and 
that  there  were  “ millions  in  it.”  You  all  probably  remember  what 
1 refer  to.  I do  not  mean  by  quoting  that  to  intimate  that  there 
is  not  something  in  coke  ovens.  On  the  contrary,  1 think  there  is 
sometning  in  coke  ovens;  but  I do  not  think  that  they  are  going 
to  displace  all  of  our  gas  works  in  all  of  our  cities. 

I have  a number  of  questions  which  I trust  Mr.  Littlehales  will 
pardon  me  for  asking  ; and  of  course  I will  not  take,  exception  if 
he  declines  to  answer  the  questions.  There  has  already  been  a 
gentleman  who  presented  a paper  here  and  who  avoided  answering 
some  questions  concerning  it;  and  I presume  that  Mr.  Littlehales 


has  the  same  privilege.  I want  to  point  out  one  fact.  We 
will  take  the  output  from  the  fifty  ovens  referred  to  by  Mr.  Atwater. 
As  I understand  it,  the  position  taken  by  the  coke  oven  people  is 
that  the  ovens  must  run  continuously.  Therefore  that  output 
which  the  gentleman  asked  for  is  not  the  output  which  would  nat- 
urally be  in  the  minds  of  you  gentlemen  as  the  maximum,  but  it  is 
the  minimum  output.  In  other  words,  it  is  the  output  of  gas  from 
those  ovens  on  the  smallest  day  of  the  year  The  maximum  out- 
put of  course  would  vary  in  different  parts  of  the  country.  An 
engineer  putting  in  these  ovens  must  remember  that  he  must  have 
auxiliary  works  to  supply  that  difference  in  output  for  the  winter 
months ; and  the  cost  of  his  gas  is  not  only  the  cost  of  that  gas  in 
coke  ovens,  but  includes  the  additional  cost  of  the  auxiliary  plant 
that  he  must  have  to  take  care  of  his  business.  I am  referring 
now  only  to  a gas  business,  and  not  to  a coke  business.  Undoubt- 
edly the  coke  oven  could  be  placed  and  do  the  business  on  a coke 
basis  only  ; but  I am  only  speaking  of  those  members  of  this  As- 
sociation who,  as  gas  engineers,  are  contem[)lating  their  introduc- 
tion and  their  recommendation  to  their  own  stockholders ; and 
who  would  have  to  think  of  all  tnese  points  in  determining  what 
could  be  done  in  their  town,  great  or  small. 

As  1 said,  I have  some  questions  to  ask  Mr.  Littlehales,  and  with 
his  permission,  I will  enumerate  them  ; 

(1)  Given  the  usual  per  cent,  of  sulphur  in  a good  American 
coal,  how  many  grains  of  fixed  sulphur  are  there  in  one  hun  tred 
cubic  feet  of  gas  before  purification,  in  Mr.  Littlehales’  process? 
1 am  referring  now  to  such  gas  as  you  would  use  for  illuminating 
purposes.  Some  cities  have  a limit  to  the  number  of  grains  of 
sulphur  permitted  by  law  per  hundred  feet  of  gas. 

(2)  How  many  grains  of  fixed  sulphur  are  in  the  gas,  when  us- 
ing coal  having  a large  proportion  of  sulphur,  as  compared  with 
good  American  coal? 

(3)  Referring  to  the  statement  that  4,000  feet  of  surplus  gas 
would  be  obtained  practically  from  all  the  coal  that  was  coked  in 
the  State  of  Pennsylvania,  as  I understand  the  paper, — and  refer- 
ring to  that,  and  without  any  classification  as  to  the  quality  of  the 
coal — I ask  the  question:  How  was  the  number  of  feet  of  surplus 
gas  in  any  place  determined;  and  during  what  period  of  days; 
and  if,  during  this  period  of  observation,  there  was  any  change  in 
the  heats  in  the  oven? 


■^4)  what  time  of  the  year,  and  in  what  part  of  the  country 
were  these  observations  made? 

(5)  I would  also  ask  Mr.  Littlehales  if  he  would  wish  us  to  un- 
derstand that  the  percentage  of  surplus  gas  is  a constant,  independ- 
ent of  the  quality  of  the  coal ; and  that  it  is  independent  of  volatile 
constituents  and  independent  of  the  heat  unit  value  in  the  total 
gas. 

(6)  I would  also  like  to  ask  him  how  many  hours  the  ovens 
ran  on  surplus  gas,  and  'how  many  hours  on  gas  for  heating  the 
ovens,  when  he  is  obtaining  four  thouband  feet  of  surplus  gas? 

(7)  And,  I think  it  is  a fair  question  to  ask  what  would  be  the 
effect  on  the  price  of  residuals  if  all  the  gas  Avorks  he  mentions 
were  to  set  up  coke  ovens? 

(8)  And,  in  connection  with  that,  I would  like  to  ask  how 
many  pounds  of  coke,  how  many  gallons  of  tar,  and  hoAv  many 
pounds  of  sulphate  of  ammonia  would  he  have  for  sale  for  each 
ten  thousand  cubic  feet  of  illuminating  gas  sold. 

(9)  And,  apropos  of  the  question  of  making  diflerent  grades 
of  coke,  I would  like  to  ask  what  effect  on  the  surplus  gas  has  the 
making  of  a hard  coke  as  compared  with  the  making  of  a compar- 
atively soft  coke.  I mean  by  “ soft  coke  ” that  the  coke  would  be 
harder  than  gas  coke  in  any  case,  and  I am  referring  now  to  mak- 
ing the  very  hard  metallurgical  coke  and  am  asking  whether  that 
would  affect  the  amount  of  surplus  gas. 

Mr.  Littlehales  has  placed  himself  so  firmly  upon  the  platform 
of  coke  ovens  that  I think  it  is  perfectly  fair  to  this  Association, 
and  fair  to  the  members,  to  ask  these  questions.  It  may  be  that 
many  of  them  may  have  some  reference  to  thi^  particular  process, 
that  he  would  not  care  to  state;  if  so,  I shall  cheerfully  withdraw 
such  questions. 

Mr.  C.  H.  Nkttleton  (Derby,  Conn.): — In  listening  to  this 
paper,  and  also  in  conversation  with  Mr.  Littlehales,  it  has  prob- 
ably seemed  to  me  that  he  was  enthusiastic  on  the  subject  of  coke 
ovens,  and  to  some  extent  that  his  opinions  were  influenced  by  his 
enthusiasm,  but  those  of  us  who  have  known  Mr.  Littlehales,  as 
many  of  us  have,  for  twenty-five  or  thirty  years,  know  that  he 
always  expresses  what  he  believes.  Lie  has  gone  into  this  sub- 
ject carefully,  as  I know  from  what  he  has  told  me,  and  I am 
satisfied  that  he  is  not  misrepresenting  in  any  particular  his  posi- 


tion  in  the  matter.  I am  sure  that  he  firmly  believes  just  what 
has  been  stated  in  this  paper.  It  may  be  that  he  is  mistaken  in 
some  respects.  It  does  seem  to  me  that  the  question  resolves  it- 
self into  this — whether  the  coke  can  be  sold.  Many  of  us  have 
had  the  pleasure  of  going  through  the  coke  works  at  Everett,  and 
the  statement  has  been  freely  made  that  the  works  are  primarily  a 
coke  works,  and  that  the  residuals  in  the  order  of  value  are:  tar, 
ammonia  and  gas — the  gas  being  the  least  valuable.  Now,  if  from 
2,000  lbs.  of  coal,  1,420  lbs.  of  coke  can  be  made,  and  if  that  1,420 
lbs.  of  coke  can  be  sold  for  the  value  of  a ton  of  bituminous  coal — 
say  $3  50  or  $4.00,  and  if  the  coke  can  be  sold  readily,  and  if  the 
other  residuals  will  sell  at  the  prices  that  ruled  a year  ago  (not 
at  present  prices),  under  those  conditions  the  question  would  ap- 
pear to  me  in  a much  more  favorable  light  than  it  does  to-day. 
But  with  most  of  us  coke  must  be  sold  for  household  ])urposes, 
and  the  question  is  can  this  be  done  at  prices  that  will  pay  ? 
Personally  I very  much  doubt  it;  and  with  the  uncertainty  as  to 
the  value  of  tar  and  ammonia  in  the  future,  the  system  does  not 
appeal  to  me  as  a particularly  attractive  method  of  making  gas. 

Mr.  W.  W.  Seymour  (Tacoma,  Wash.) : — On  page  Ixix  speaking 
of  gas  works  of  even  moderate  size,  Mr.  Littlefield  says  that  with 
retort  ovens  and  turning  out  a first  class  foundry  coke  for  which 
there  is  a large  demand  at  good  prices  substantial  profits  can  be 
made.  I would  like  to  have  him  designate  a little  more  particu- 
larly what  he  calls  ‘‘  gas  works  of  moderate  size.”  And  also,  how 
many  ovens  would  be  the  smallest  number  which  could  be  worked 
economically;  and  what  is  the  cost  of  making  those.  The  num- 
ber of  fifty  has  been  mentioned.  Is  that  the  smallest  number 
that  can  be  worked  economically  ? And  what  would  it  cost  to 
put  those  in  ? 

Mr.  a.  S.  Miller  (New  York  City): — I overlooked  one  point 
in  my  previous  remarks.  It  is  the  matter  of  the  separation  of 
gases.  Mr.  Littlehales  says  that  it  would  be  of  no  advantage  in  a 
retort.  I would  like  to  state  that  so  far  as  I can  see,  that  is  the 
only  reason  they  are  not  separated  in  the  case  of  the  retort.  There 
is  no  reason  why  they  should  not  be  separated,  as  he  has  indi- 
cated. I consider  that  a distinct  disadvantage  in  this  process 
which  we  have  under  consideration. 

Mr.  M.  S.  Greenough  (Cleveland):  — I have  no  prejudice 
against  the  use  of  gas  made  in  this  way,  or  in  any  other  way  in 
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which  I think  we  can  make  money.  When  the  time  comes  for 
the  erection  of  a gas  works  with  which  I have  anything  to  do,  I 
would  be  ashamed  not  to  put  in  retort  ovens  if  I could  see  an  ad- 
vantage in  making  the  gas  in  that  way.  I do  not  want  to  put 
myself  on  record  at  this  present  moment  as  controverting  the 
position  taken  by  Mr.  Littlehales  as  to  the  greater  economy  of 
these  ovens,  but  that  economy  as  yet  has  certainly  not  been 
proven.  I do  not  think  the  American  Gas  Light  Association 
should  suffer  such  positive  statements  to  go  by  without  protesting 
against  them. — unless  they  agree  with  what  is  said. 

Now,  taking  what  Mr.  Littlehales  says  in  the  first  place, — that 
he  can  handle  a ton  of  coal  for  thirty  cents.  He  says  it  can  be 
done  for  less  money ; but  we  will  say  thirty  cents.  And  he  says 
that  a ton  of  coal  can  be  handled  for  ninety  cents  in  the  ordinary 
methods.  In  the  one  case  you  get  ten  thousand  feet  where  the 
cost  would  be  nine  cents  per  i,ooo  for  labor;  and  in  the  other 
case  you  get  4,000  feet  to  sell  which  would  cost  you  nearly  as 
much  per  1,000.  Now  the  real  question  is,  what  do  you  get  out  of 
a ton  of  coal  to  sell?  You  have  got  your  ton  of  coal  in  your 
works.  In  the  one  case  you  have  gained,  say  fifty  or  sixty  cents 
in  la^bor,  and  you  have  400  or  500  lbs.  more  of  coke  to  sell  than 
you  had  before.  500  lbs.  of  coke  will  net,  say  50  cents.  You 
have  that  to  sell;  and  you  have  saved  on  the  labor  account  per- 
haps 60  cents  per  ton.  That  is  your  saving.  There  you  are. 

Mr.  Littlehales  talks  about  making  eight  gallons  of  tar  per  ton. 
I average  fifteen  gallons;  and  even  with  regenerative  benches  I 
sell  fourteen.  So  that  he  is  out  six  gallons  of  tar.  You  can  esti- 
mate for  yourself  what  it  is  worth. 

He  figures  on  fifteen  pounds  of  sulphate  of  ammonia,  'That  is 
four  pounds  of  free  am.monia.  He  ought  to  get  more  than  that. 

Mr.  T.  Littlehales  : — Certainly. 

Mr.  M.  S.  Greenough  : — I sell  over  five  pounds.  Then  I 
have  practically  6,000  feet  more  gas  to  sell  than  he  does. 

Now,  it  does  seem  to  me  that  the  balance,  as  far  as  he  shows  it, 
is  not  in  favor  of  the  coke  oven.  He  says  that  he  has  other  figures 
which  he  is  willing  to  show  to  the  private  investigator.  As  a 
member  of  the  American  Gas  Light  Association,  before  I assent 
to  the  statements  that  that  is  to  be  the  future  method  of  gas  mak- 
ing, 1 want  the  figures  of  that  kind  shown  by  somebody  as  to  the 
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made  to  the  gas-coke  plant  at  Everett.  What  does  the  financial 
market  say  about  that  pi  ant  ? What  are  its  bonds  and  stocks  sell- 
ing for?  Are  they  worth  what  they  have  put  on  the  market  for? 
Again,  there  is  the  Glassport  Works.  Has  that  Company  paid  a 
dividend?  Is  the  Glassport  coke  satisfactory?  Can  you  sell 
coke  out  of  those  retort  ovens  in  the  market  for  domestic  pur- 
poses ? Can  the  coke  be  sold  as  readily  as  1 can  sell  it  from  my 
own  gas  retort?  1 say,  no,  because  1 run  up  against  it  all  the 
time.  Ton  for  ton  the  porous  gas  retort  coke  is  the  better  coke  of 
the  two  for  domestic  work. 

I have  nothing  to  say  against  retort  ovens  in  their  own  depart- 
ments. I do  not  mean  for  a moment  to  suggest  that  they  are  not 
a valuable  adjunct  to  a blast  furnace,  or  in  any  large  iron  works 
in  which  they  see  fit  to  make  their  own  coke.  I do  not  wish  to 
repeat  anything  against  the  quality  of  the  coke.  I am  simply 
referring  to  the  manufactute  of  gas  from  those  ovens.  It  is  not 
impossible  that  I may  be  in  error;  but  as  for  admitting  that  it  is 
proven,  or  is  beginning  to  be  received  as  proven,  lliat  this  is  the 
best  way  for  a gas  company  to  build  new  gas  works — 1 do  not 
admit  it  for  a minute. 

Mr.  R.  M.  Searle  (Mount  Vernon,  N.  Y.) : — This  paper  would 
not  only  fill  gas  men  with  consternation,  but  it  would  also  fill  the 
producers  of  many  of  our  nitrogenous  fertilizers  with  consterna- 
tion. Assuming  a production  of  r6  lbs.  of  sulphate  of  ammonia 
per  ton  of  coal  and  that  all  the  ammonia  residual  from  the  coal 
used  in  the  coke  ovens  in  1890  was  converted  to  sulphate,  then 
30,219,343  tons  would  give  us  approximately  480,000,000  lbs. 
sulphate  of  ammonia  to  be  disposed  of  in  competition  with  other 
nitrogenous  fertilizers.  . I know  the  nitrogenous  fertilizer  people 
are  not  going  to  lie  down  and  let  us  get  $50  per  ton  for  sul- 
phate. If  we  attempt  to  fill  the  market  with  this  amount  of  fertil- 
izer they  would  make  us  bring  the  price  down  to  $15  or  $20  per 
ton,  and  they  would  then  sell  their  product  at  a profit.  Therefore 
I do  not  see  how  we  can  count  on  getting  $50  ptr  ton  for  sulphate 
of  ammonia  if  all  the  ammonia  recovered  from  coal  coked  in  this 
country  is  converted  into  sulphate  of  ammonia. 

Mr.  'r.  Littlehales  (Syracuse,  N.  Y.) : — I must  say  that  you 
have  treated  me  very  kindly  and  I appreciate  it  highly.  I knew 
that  1 was  in  all  fairness  justly  a target;  and  if  I had  received 
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ev'en  hotter  shot  I should  still  consider  that  I was  fairly  a mark 
for  it.  I thank  you  all  for  the  very  moderate  way  in  which  yoii 
have  criticised  my  position. 

If  I do  not  give  the  answers  to  the  questions  in  the  order  in 
which  they  were  put,  will  you  kindly  pardon  me  ? My  hearing  hot 
being  very  good,  I did  not  fully  get  all  the  questions,  but  I will 
try  to  get  through  them  as  well  as  I can. 

I am  asked  about  the  limitation  of  the  field  to  the  oven — and 
as  to  what  size  of  place  the  oven  is  applicable.  That  will  depend 
largely  upon  the  character  of  the  locality.  I have  said  in  my  paper 
that  in  localities  where  there  is  a demand  for  foundry  coke,  or 
coke  for  other  purposes,  the  oven  can  be  made  a success ; and  it 
can  be  made  a success  on  a much  smaller  scale  than  you  would 
suppose.  When  you  bear  it  in  mind  that  there  are  localities  in 
which  the  foundries,  furnaces,  etc.,  use  ten  times  the  coke  that 
the  gas  company  produces ; and  that  the  gas  company's  coke  is 
absolutely  unsuited  for  their  requirements ; that  if  the  coke  from 
the  gas  company  would  do  the  work,  they  could  readily  sell  sev- 
eral times  their  present  make ; and  that  there  are  other  localities 
where  even  smaller  foundries  and  other  users  would  take  their  pro- 
duction,— if  you  bear  all  these  things  in  mind,  the  question  about 
getting  rid  of  the  coke  becomes  unimportant ; and  many  of  you 
]>robably  have  already  one  or  two  foundries  in  your  oven  town; 
for  there  are  very  few  towns  of  moderate  size  in  the  country  where 
they  have  not  one  or  two  foundries,  or  within  a very  short 
distance  from  the  town.  lam  quite  ready  to  concede  the  proposi- 
tion of  Mr.  Atwater,  and  would  go  even  further  than  that,  and 
say  that  under  the  conditions  he  names,  an  installation  of  much 
smaller  size  than  fifty  ovens  will  justify  its  existence. 

I look  at  it  from  this  standpoint  as  a gas  man,  and  the  question 
comes  to  each  of  us,  by  what  methods  can  we  best  earn  dividends 
on  the  capital  entrusted  to  us  ? I care  not  whether  it  is  by  making 
water  gas,  or  by  making  coal  gas,  or  whether  these  dividends  are 
to  be  earned  by  coke  making.  If  I could  earn  a larger  percentage 
on  the  money  invested,  a larger  return  on  the  capital  entrusted  to 
me  by  changing  the  methods  of  manufacture  from  one  basis  to 
another,  1 will  make  that  change.  That  is  the  standpoint  from 
which  [ am  looking  at  and  considering  this  question.  In  refer- 
ence to  the  quantities  of  tar  and  ammonia  produced  in  the  ovens, 
as  raised  by  Mr.  Greenoiigh,  I purposely  understated  it,  so  as  to 


2S1 


enable  comparisons  to  be  made  on  a perfectly  safe  basis,  from  the 
oven  side  of  the  question.  As  a matter  of  fact,  we  are  actually 
obtaining  at  least  as  much  ammonia  as  the  best  gas  works  prac- 
tice ; but  we  do  not  make  as  much  tar;  and  we  are  not  sorry  to 
have  the  tar  more  conveniently  and  profitably  disposed  of  in  the 
distillation. 

The  cost  of  carbonizing  labor  has  been  referrred  to.  You  ail 
know  the  methods  by  which  the  British  (las  Companies’  accounts 
are  kept,  pretty  rigid  analysis  is  made,  and  the  results  are  put 
in  a complete  and  concise  form,  as  you  will  find  in  Field’s  analy- 
sis. The  aggregate  of  thirty-five  companies  there  represented 
shows  a cost  of  sixty-nine  cents  per  net  ton  of  coal.  The  rates  of 
wages  in  Great  Britain  are  very  much  lower  than  in  the  United 
States.  'Therefore  I assume  that  on  the  higher  rate  of  wages  paid 
here  about  ninety-five  cents  in  the  average  gas  works  would 
be  a fair  figure.  1 know  that  in  some  few  cases,  some  ex- 
ceptionally well  managed  works,  where  everything  is  com- 
plete, the  cost  is  a little  under  ninety-five  cents;  but  I also  know 
that  in  other  works  the  price  goes  considerably  higher  than  that. 
I think  when  you  look  over  it  more  carefully,  you  will  find  that 
ninety-five  cents  per  ton  of  coal  carbonized  is  not  far  out  of  the 
way. 

As  to  Mr.  Miller’s  remarks  I cannot  regard  it  as  any  reflection 
on  the  gas  engineers  of  the  past  or  of  the  present,  that,  in  their  con- 
stant efforts  to  improve  the  methods  of  manufacture,  so  as  to 
cheapen  the  product,  they  should  occasionally  strike  on  some- 
thing that  has  not  before  had  the  showing  it  deserved.  As  to  his 
remarks  about  Mr.  Shelton’s  position  on  the  distribution  of  gas, 
let  me  say  that  Mr.  Shelton  has  read  two  papers  before  two  dif- 
ferent Associations.  As  I recall  bis  statements,  his  words  were  dis- 
tinctly to  the  effect  that  as  far  as  loss  of  illuminating  power  was 
concerned,  while  they  liad  made  no  photomeiric  tests,  none  of 
those  engaged  in  the  operation  could  distinguish  any  difference  with 
the  eye.  Of  course  that  is  only  a crude  method  of  determining  the 
illumination;  but  a gas  man  who  is  accustomed  to  photometrical 
observations  could  come  pretty  nearly  to  an  approximation.  And, 
while  I do  not  believe  it  is  possible  to  deliver  gas  at  any  consider- 
able distance  without  some  loss,  I know  this — that  in  the  City  of 
London,  in  some  parts  the  gas  is  conveyed  a distance  of  probably 
sixteen  miles;  and  diat  this  has  been  done  for  the  last  twenty  five 
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years;  and  that  in  some  parts  of  London,  the  consumer  is  sixteen 
or  seventeen  miles  from  the  works.  At  the  South  Metropolitan 
Station  they  do  the  same  thing.  True,  some  of  them  have  pump- 
ing stations  on  the  line  to  relieve  the  pressure — much  li'^e  the  sys- 
tem in  use  with  oil  pipe  lines,  but  that  gas  can  be.  and  is  being 
carried  long  distances  is  beyond  question.  And  this  has  been  done 
for  twenty-five  years.  That  there  may  be  a little  loss  is  undoubt- 
edly true,  but  that  loss  can  be  provided  for;  an-l  it  is  not  an  ex- 
pensive matter  to  make  provision  for. 

I am  sorry  I cannot  answer  some  of  Mr.  Addicks’  questions ; 
but  I will  answer  his  general  proposition  in  this  way,  that  as  far 
as  the  sulphur  is  concerned,  there  will  be  practically  no  difference 
in  the  sulphurous  condition  of  the  gas  in  either  the  retort  or  coke 
ovens,  when  made  from  the  same  coal.  That  is  to  say,  if  you  take 
the  same  coal  and  carbonize  it  in  ovens  or  in  retorts,  the  sulphurous 
condition  and  constituents  of  the  gas  will  be  practically  alike.  Of 
course,  I am  not  comparing  a poor  coal  used  in  the  ovens,  and  as- 
serting that  with  poor  coal  used  in  ovens,  you  will  make  as  much 
gas,  or  as  rich  gas  as  you  v/ill  make  in  the  retort.  But  I do  say 
that  there  are  certain  conditions  where  you  can  with  advantage 
use  a^  poorer  coal  in  ovens  than  you  would  be  justified  in  using  in 
the  gas  retort  system,  because  in  the  oven  system  your  coke  has  so 
much  higher  value  than  it  has  from  your  retort,  that  that  factor  has 
to  be  taken  into  consideration. 

Another  question  was  raised  as  to  the  use  of  the  coke  oven  re- 
quiring an  auxiliary  plant.  It  was  one  of  the  difficulties  suggested 
to  my  own  mind  at  first,  as  having  a lack  of  elasticity;  but  that 
was  before  1 knew  how  much  elasticity  there  was  to  the  oven  sys- 
tem. There  is  a great  deal  more  elasticity  about  it  than  you 
would  suppose.  The  ovens  can  just  as  well  be  heated  by  producer 
gas  as  they  can  be  by  gas  from  the  retorts,  and  the  whole  of  the  gas 
that  is  made  in  the  oven  can  be  taken  for  lighting.  And  this  can  be 
done  economically.  I'here  may  possibly  not  be  sufficient  elasticity  in 
the  installation  of  ovens  to  prevent  the  use  of  water  gas  plants  for 
heavier  requirements ; but  there  are  several  means  by  which  it  can 
be  done,  and  the  difficulties  be  satisfactorily  overcome.  But  the 
ovens  can  just  as  well  be  heated  and  are  being  heated  to-day  in 
some  places,  by  the  producer  gas;  and  heated  economically;  and 
that  gives  a very  much  higher  amount  of  elasticity  to  the  gas 
making  capacity. 
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The  separation  of  tlie  gases  has  been  referred  to.  I repeat  that 
the  separation  of  gases  would  be  of  no  advantage  in  the  retort 
system,  because  we  are  gas  makers  and  gas  is  practically  the 
only  consideration.  But  in  the  oven  system  there  is  another  very 
important  element  coming  in.  There  it  is  not  all  gas.  I'l-'e  coke 
value  is  a very  high  one;  and  you  have  to  balance  the  one  against 
the  other. 

Mr.  Searle  takes  up  the  matter  of  the  price  of  ammonia  and  tells 
how  it  is  going  to  tumble  down  the  price;  and  he  refers  to  fertil- 
izers, as  if  the  fertilizing  branch  were  the  only  one  to  cr 'ate  a de- 
mand for  ammonia.  Cold  storage  has  only  c )mparatively  recently 
been  introduced  ; it  has  not  yet  found  its  bearing  bv  a long  way. 
Cold  storage  creates  a very  large  demand  for  ammonia ; so  do  many 
branches  of  manufacture,  and  there  are  other  things  which  create 
a demand  for  ammonia.  So  1 do  not  think  that  there  is  any  need 
of  worrying  about  the  market  for  that  article. 

As  many  of  you  are  aware  within  the  last  few  years  a great  stim- 
ulus has  been  given  to  the  use  of  tar  by  the  tar-macadam  road 
making.  I know  of  a little  town  where  upw  rds  of  twenty  years 
ago  I myself  put  down  the  first  bit  of  tar-macadam  road  which  was 
probably  built  on  this  continent  Hoards  of  AMermen  came  down 
from  time  to  time  to  look  at  it,  and’the  only  question  was,  ‘-Would 
it  last?  ” After  it  had  stood  without  a cent  of  cost  for  repairs  for 
fifteen  years  they  came  to  the  conclusion  that  it  would  last.  It  has 
now  been  adopted  as  the  method  of  road  building  for  that  town 
and  carried  along  to  such  an  extent  that,  in  that  town  alone  there 
is  used,  as  nearly  as  I can  get  at  it,  about  twice  the  amount  of  tar 
that  the  gas  company  in  that  locality  produces.  The  city  to  which 
I have  referred  is  Hamilton.  Ontario,  Canada,  with  which  I was 
formerly  connected.  The  Gas  Company  there  has  had  no  diffi- 
culty in  selling  its  tar  and  I am  certain  that  in  other  places  where 
that  road  is  introduced,  it  may  reasonably  be  expected  that  all  the 
tar  that  can  be  produced  will  find  a ready  market.  That  deals 
with  the  tar  and  ammonia  questions. 

Now,  comd.ng  back  to  the  coke  again.  The  thing  has  been 
tested  over  and  over  again.  One  of  the  greatest  desiderata  in  coke 
for  foundry  purposes  is  that  it  must  be  of  a dense  character,  and 
incapable  of  being  crushed  by  the  weight  of  the  iron  in  the  fur- 
naces. You  can  easily  see  why  coke  distilled  under  the  weight  of 
six  feet  of  coal  is  going  to  be  a denser  coke  than  one  under  only 
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twenty  inches  as  in  the  Beehive  ovens.  If  that  is  not  self-evident, 
I do  not  know  of  anything  that  is.  As  a matter  of  fact,  if  you  sub- 
jected the  two  to  anything  like  a crushing  strain  test,  you  can  dem- 
onstrate that,  as  it  has  been  drmonstrated  over  and  over  again. 

What  I want  gas  men  to  look  at  and  consider  is  the  problem  of 
possible  changing  from  the  gas  to  the  coke  side  of  the  question 
as  the  more  important  financial  consideration. 

Mr.  F.  K.  Shelton  (Philadelphia); — PMur  or  five  years  ago  I 
had  the  temerity  to  stand  up  at  Old  Point  Comfort  and  suggest 
the  proposition  of  the  construction  of  a,  “ Quadruplex  ” purifier ; 
and  after  I sat  down,  if  my  recollection  serves  me  rightly,  Mr. 
Littlehales  was  the  one  who  led  the  onslaught  on  my  carcass.  So 
I am  able  to  appreciate  somewhat  his  position  to-day.  Time  has 
evened  up  a little  bit  conditions  between  us  Taking  Mr.  Little- 
hales’ kindly  “ tip  ” at  that  time,  I never  have  ventured  to  build  a 
“ Quadruplex”  purifier.  I think  1 went  a little  too  far  in  what  I 
there  suggested.  In  the  multiplicity  of  bricks  which  have  been 
thrown  around  here  in  the  last  hour,  two  or  three  came  in  my  di- 
rection and  hit  me.  I use  my  words  advisedly  when  I say  I do 
not  care  a continental  personally  so  far  as  criticisms  of  high  pres- 
sure distribution  are  concerned ; but  1 do  not  want  a false  impres- 
sion of  the  success  of  such  workings  to  go  out  because  of  a failure 
to  reply  to  the  comments  which  have  been  made.  It  is  true  I have 
not  gone  with  any  great  particularity  into  some  details  in  the  ques- 
tion of  high  pressure  distribution;  and  it  is  entirely  true  and  en- 
tirely correct  that  neither  I nor  any  one  else  has  yet  proved  that 
gas  can  be  satisfactorily  distributed  under  pressure  at  the  distances 
that  would  be  called  for  by  Mr.  Littlehales’  general  proposition. 
My  general  thoughts  agree  with  those  of  Mr.  Miller  on  this  sub- 
ject; but  I do  want  to  say  for  high  pressure  distribution  of  gas, 
that  in  the  moderate  way  in  which  it  has  begun,  as  all  such  new 
departures  do  begin,  it  is  an  unqualified  success.  There  have  been 
eight  or  ten  lines  put  in,  and  I think  I have  proved  to  those  who 
are  associated  with  me,  at  least  that  gas  can  ()e  successfully  carried 
a number  of  miles  with  little  pipes  under  pressure  of  a number  of 
pounds,  where  heretofore  we  have  scarcely  used  more  than  a num- 
ber of  inches  in  large  expensive  pipes.  I am  not  ready  to-day  to 
state  that  coke  oven  gas  can  be  carried  underpressure  two  hundred 
miles;  but  for  short  distance  work,  and  I believe  ultimately  for 
considerable  distances  high  pressure  is  all  right;  and  I want  to  go 
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on  record  as  emphasizing  that  point,  and  to  say  that  if  any  one 
will  drift  over  to  alleged  slow  Philadelphia  they  may  pick  up  a few 
points  of  novelty  in  that  neighborhood,  and  may  get  some  infor- 
mation, which  they  are  now  perhaps  too  busy  to  pick  up  while 
selling  their  six  million  feet  per  capita,  or  something  of  that  sort! 

Mr.  T.  Littlehales  : — 1 will  say  that  when  I referred  to  Mr. 
Shelton’s  remark  I had  no  idea  of  distribiiiing  under  high  pressure. 
That  was  not  my  idea  at  all.  It  was  simply  this,  supposing  there 
was  a generating  plant  a few  miles  distant,  that  the  gas  could  be 
conveyed  in  bulk  to  a central  point,  and  there  distributed  in  the 
usual  way.  That  is  what  I meant.  If  I gave  any  such  an  impres- 
sion as  that  I purposed  distributing  it  under  high  pressure,  I wish 
to  correct  it. 

Mr.  F.  Egner  (Norfolk,  Va.): — Mr.  Littlehales  has  given  us  a 
most  valuable  paper.  We  all  agree  in  that.  Many  members  of  the 
Association  have  shown  their  appreciation  of  it  by  staying  away  ; 
but  they  have  gone  over  to  Everett  to  inspect  the  coke  ovens  there. 
They  did  not  expect  that  Mr.  Littlehales’  paper  would  be  read  to- 
day. I wish  to  move  a hearty  vote  of  thanks  to  Mr.  Littlehales 
for  his  valuable  paper. 

Mr.  W.  R.  Addicks  (Boston) : — A moment  ago  I arose  for  the 
purpose  of  making  the  same  motion  which  Mr.  Egner  has  now 
made,  but  the  President,  failed  to  recognize  me.  My  purpose  was 
to  move  a vote  of  thanks  to  Mr.  Littlehales  for  his  paper,  and  in 
connection  with  that  I would  like  to  call  his  attention  to  two 
papers  or  discussions  that  were  given  at  the  New  England  Associa- 
tion meeting  last  year  and  the  year  before.  I would  like  particu- 
larly to  call  his  attention  to  my  annual  address  in  1900  to  the  New 
England  Association. 

I am  very  glad  to  see  this  matter  come  before  this  Association.  I 
shall  welcome  the  day  when  we  shall  have  some  actual  figures  by 
which  presumably  the  members  of  the  Association  can  judge  for 
themselves,  and  adopt  the  method  suggested  if  it  is  acceptable  to 
their  particular  conditions. 

I second  Mr.  Egner’s  motion  of  a vote  of  hearty  thanks  from  the 
Association  to  Mr.  Littlehales. 

The  motion  was  carried. 

The  President  : — We  will  now  pass  to  the  paper  by  Mr.  Charles 
F.  Prichard,  on  “The  Fuel  Value  of  Residuals.” 

(For  Paper  see  Appendix  page  Ixxvii.) 
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The  President  : — Mr.  Prichard’s  paper  is  now  before  you. 
Owing  to  the  shortness  of  time,  it  will  be  necessary  to  limit  the  de- 
bate, as  we  have  one  other  paper  and  a short  topic  yet  to  be  read. 
Will  Mr.  Sherman  open  the  discussion? 

Mr.  F.  C.  Sherman  (New  Haven,  Conn.): — -We  have  been 
using  our  oil  gas  tar  under  our  retort  furnaces  for  the  last  two  or 
three  years,  with  the  following  results:  Our  furnaces  burn  sixty- 
six  bu-'hels  of  coke  in  benches  of  6’sand  we  use  three  barrels,  which 
is  equal  to  one  hundred  and  fifty  gallons  of  oil  gas  tar  in  those 
benches.  You  can  figure  up  its  value  at  the  different  places  by 
what  you  can  get  for  your  coke.  Calling  coke  six  cents  per  bushel, 
which  we  can  get  in  our  town,  it  makes  the  tar  worth  $1.32  per 
barrel  to  burn.  Those  are  the  practical  results. 

Mr.  C.  H.  Nettleton  (Derby,  Conn.)":  — 1 have  only  a word  to 
say,  and  that  is  to  congratulate  Mr.  Prichard  on  the  thoroughly 
practical  paper  which  he  has  presented.  There  has  always  been 
more  or  less  guess  work  as  to  the  true  value  of  residuals.  This 
paper  seems  to  me  to  demonstrate  in  both  a theoretical  and  in  a 
practical  way  their  absolute  value  for  fuel  purposes  and  in  prepar- 
ing this  paper  Mr.  Prich  ird  has  done  a very  great  service  to  all  of 
us  who  are  in  the  gas  business. 

Mr.  Rollin  Norris  (Phdadelphia) : — I .would  like  to  ask  Mr, 
Sherman  how  he  burns  the  oil  tar  in  his  benches;  and  whether 
they  are  simple  benches  or  regenerative. 

Mr.  F.  C.  Sherman  :— -VVe  put  it  in  with  a steam  atomdzer.  it 
is  a very  simple  apparatus. 

Mr.  E.  J.  Donahue  (Philadelphia): — -Has  Mr.  Sherman  a coke 
fire? 

Mr.  F.  C.  Sherman  : — VVe  start  out  with  a coke  fire,  but  we  do 
not  use  coke  after  we  get  it  going.  We  do  not  put  in  coke  again. 

Mr.  E.  j.  Donahue  : — Has  Mr.  Sherman  any  trouble  in  keeping 
the  tar  burning. 

Mr.  F.  C.  StiERMAN  : —There  is  no  trouble  at  ail  in  keeping  it 
burning.  We  have  some  trouble  with  the  smoke  if  the  men  do  not 
open  the  valve. 

Mr.  Rollin  Norris  : — How  does  Mr.  Prichard  define 
“ breeze  ? ” Does  he  call  everything  breeze  that  goes  through  a 
screen  of  a certain  size  ? Is  it  screened  and  if  so,  what  is  the  size 
of  the  mesh  ? 
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Mr.  a.  S.  Miller  (New  York  City)  : — I do  not  know  that  I can 
add  anything  to  what  has  been  so  thoroughly,  completely  and 
satisfactorily  covered  by  Mr.  Prichard.  He  states  facts  which  are 
not  discussable.  As  Mr.  Nettleton  says  so  well,  we  have  guessed 
along  for  a number  of  years  on  this  subject.  We  have  experimented 
a little  bit  in  our  works,  and  these  details  prove  that  oiir  results 
have  not  been  so  far  wrong.  I always  had  the  idea  and  always 
figured  that  the  tar  was  theoretically  a little  higher  in  heiting 
power.  I am  glad  to  have  these  figures  given  me,  because  they 
indicate  that  the  tar  is  lower  in  heating  power  than  I had  supposed. 
1 feared  that  I was  not  doing  good  work,  but  these  analyses  show 
that  we  were  doing  very  well. 

Mr.  E.  J.  Donahue  : — I would  ask  Mr.  Prichard  with  regard  to 
smoke  when  burning  tar.  I note  here  that  he  shows  a tar  burner, 
and  shows  secondary  air  admitted  to  setting  at  the  bridge  wall. 
Has  he  at  any  time  been  troubled  with  smoke  at  the  stack  outlet, 
or  is  that  a question  of  the  regulation  of  the  air  going  into  the 
setting  at  the  bridge-wall  ? 

Mr.  F.  Egner  (Norfolk,  Va.)  : —Mr.  Prichard’s  paper  has  ap- 
pealed to  me  very  strongly  in  the  way  he  has  put  his  figures.  I 
want  to  supplement  it  by  saying  that  I had  some  experience  in  the 
burning  of  tar,  and  that  I have  found  that  in  firing  benches  a gal- 
lon of  tar  was  equal  to  two-thirds  of  a bushel  of  coke.  I burned 
the  tar  without  any  perceptible  smoke. 

Mr.  W.  C.  Morris  (Ravenswood,  N.  Y.)  : — It  is  a surprise  to  me 
that  anybodv  should  expect  to  get  smoke  in  burning  tar.  I see  no 
good  reason  for  it. 

Mr.  E.  J.  Donahue: — Of  course  we  know  that  with  extreme 
care  we  need  have  no  smoke;  1 was  wondering  if  in  cases  of  or- 
dinary working  of  Mr.  Prichard’s  system  there  would  be  smoke 
coming  out  of  the  stack  ? 

Mr.  R.  E.  Holmes  (Winsted,  Conn.) : — I would  ask  if  there  is 
any  nicety  of  adjusting  the  flow  of  tar;  or  does  it  flow  by  .specific 
gravity. 

d'HE  President  : — I am  very  sorry  to  shorten  the  discussion  on 
this  paper,  but  time  forbids  that  it  should  continue  much  longer. 
If  there  are  no  further  remarks,  I will  ask  Mr.  Prichard  to  re- 
ply to  the  questions. 

Mr.  C.  F.  Prichard  (Lynn,  Mass.): — Replyingto  the  question 
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as  to  size  of  breeze,  I will  say  that  the  screen  which  we  put  our 
coke  through  is  the  ordinary  12 -tine  tanner’s  fork.  I cannot  tell 
how  close  these  tines  are  together,  but  the  coke  is  very  small. 
'Fhere  are  no  pieces  in  it  that  are  over  three-eighths  of  an  inch. 
The  breeze  used  in  these  tests  was  really  the  refuse  from  our  coke 
yard. 

In  regard  to  the  smoke  from  tar,  I will  say  that  we  have  abso- 
lutely no  trouble.  We  seldom  see  any  smoke  at  the  chimney  top. 
The  tar  burns  at  the  burner  with  a clear  white  flame,  and  without 
smoke. 

As  to  the  flow  of  tar  : we  simply  have  a small  tank  on  top  of 
the  boiler,  as  we  did  in  the  old  retort  practice,  and  let  the  tar  run 
down  by  gravity.  The  water-gas  tar  runs  very  nicely,  and  requires 
very  little  care.  The  coal-gas  tar  is  thicker,  and  gives  a little 
more  trouble,  but  we  very  seldom  have  any  stoppages  due  to  it. 
'rhe  firemen  like  it  very  much  because  it  relieves  them  of  a great 
deal  of  work. 

Mr.  C.  H.  Nettleton; — I move  a vote  of  thanks  to  Mr.  Prich- 
ard for  his  valuable  paper. 

Carried. 

The  President: — Next  in  order  is  the  Short  Topic  by  Mr. 
Walton  Forstall  entitled  “A  Comparison  of  Standards  for  Cast 
Iron  Pipe  and  Specials.” 


A COMPARISON  OF  STANDARDS  FOR  CAST  IRON 
PIPE  AND  SPECIALS. 

What  follows  is  written  in  reply  to  the  letter  of  the  Secretary  of 
this  Association  under  date  of  February  27,  1901,  asking  whether 
the  standards  of  the  Association  adopted  in  1898  were  approved 
of  and  would  be  used,  and  if  not,  what  suggestions  could  be  made 
looking  to  the  improvement  of  these  standards. 

General  Differences. — 'Phe  writer  proposes  here  to  discuss 
the  differences  between  the  standards  of  the  Association  and  those 
now  in  use  by  the  United  Gas  Improvement  Company. 

For  simplicity  we  will  hereafter  call  the  former  the  “ .A  ” standards 
and  the  latter  the  “B  ” standards.  Should  any  one  desire  to  have 
his  pipe  and  specials  made  by  the  “ A ” system,  the  only  data,  as  far 
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as  the  writer  knows,  to  which  he  could  refer  the  manufacturer,  are 
contained  on  pages  77  to  91  inclusive,  of  Volume  J5,  of  the  Asso- 
ciation Proceedings.  The  “ B ” system  is  shown  in  a handbook  of 
73  pages  printed  in  1900  by  the  United  Gas  Improvement  Com- 
pany, entitled  “ Specifications  for  Cast  Iron  Pipe  and  Special 
Castings.”  Now  if  the  idea  of  the  Association  in  presenting  its 
standards  was  that  they  should  be  used  as  far  as  they  went,  and 
for  specials  not  shown,  the  members  should  design  for  themselves 
or  take  what  the  manufacturers  oftered,  then  the  criticisms  which 
follow  do  not  hold.  But,  if  it  was  thought  that  in  the  pages  of  the 
Proceedings  mentioned  above,  would  be  found  all  the  specials 
required  for  gas  work,  then  the  writer  believes  it  is  easy  to  show 
incompleteness  in  the  “A”  standards,  and  this  he  will  proceed  to 
do  in  discussing  the  various  classes  of  specials.  For  convenience 
of  reference,  the  specials  will  be  taken  up  in  the  order  in  which 
they  are  found  in  the  Proceedings. 

Bell  and  Spigot  Details. — The  cuts  show  very  clearly,  on 
full  scale,  the  differences  in  bells  and  spigots  of  the  two  systems ; 
the  hatched  sections,  representing  the  “A”  standards  and  the  plain 
sections  the  “ B ” standards.  As  will  be  seen  at  once  the  “ B ” 
system  provides  for  three  larger  sizes  than  that  of  the  “ A,”  and 
certainly  any  changes  made  by  the  Association  should  provide 
for  standards  up  to  48";  the  sizes  added  to  the  present  ones 
being  36",  42"  and  48".  The  40"  shown  is  peculiar  to  Phila- 
delphia, pipe  of  that  size  having  been  laid  by  the  Bureau  of  Gas, 
but  the  writer  considers  it  an  odd  size  and  not  to  be  recommended 
for  use. 

The  first  impression  obtained  from  looking  at  the  cuts,  is  that 
for  sizes  from  3''  to  8"  inclusive,  the  “ B ” sections  are  much 
heavier  than  the  A ”.  The  extra  thickness  of  the  pipe  just 
back  of  the  bell  is  in  accordance  with  good  foundry  practice, 
and  lessens  the  liability  of  checking”  at  this  point.  The 
whole  idea  has  been  to  provide  so  much  metal  at  the  bells  that 
the  chances  of  cracked  bells  due  to  caulking  or  any  other 
strain,  would  be  reduced  to  a minimum,  and  with  our  present 
practice  of  using  heavy  pipe,  as  for  instance,  30  pounds  to  the  foot 
for  6",  it  would  seem  but  consistent  to  be  sure  of  the  strength  of 
the  bell.  This  is  especially  true  in  regard  to  the  3"  and  4"  sizes, 
although  it  is  to  be  hoped  that  practically  no  3"  is  ever  put  under- 
ground, except  for  repair  work. 
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For  the  sizes  above  8",  the  two  sections  more  nearly  approach 
each  other  in  shape,  the  “A”  ones  being  actually  larger  than  the  “ B 
in  width  of  bell  at  face,  but  still  lacking  in  thickness  at  the  bottom 
of  the  bell,  though  the  difference  in  the  case  of  the  30"  is  negligible. 

The  depth  of  the  bell  is  the  same  for  both  systems,  except  for 
12"  and  16",  where  the  “ B ” bells  are  434"  in  depth,  as  against  4" 
for  the  “ A.”  Here  again,  the  argument  is  that  the  y^"  is  war- 
ranted by  the  greater  security  it  affords  of  tightness  of  joint,  it 
being  always  remembered  that  more  and  more  under  city  condi- 
tions, it  is  impossible  to  lay  pipe  just  as  one  would  like  to,  and 
that  therefore  there  are  many  cases  where  joints  must  be  broken 
a good  deal,  making  the  deep  bell  of  value. 

The  great  length  of  bead  given  to  the  “A”  pipe  is,  supposedly, 
designed  to  care  for  the  impurities  which  sometimes  collect  in  the 
spigot  end,  the  idea  being  that  with  the  “A”  bead,  the  lower  por- 
tion of  it  at  least  will  be  solid.  The  advantages  of  a solid  bead, 
as  far  as  the  chances  of  gas  leaking  through  it  are  concerned,  do 
not  especially  appeal  to  the  writer,  because  it  seems  to  make  little 
difference  how  the  gas  gets  behind  the  lead  in  a joint,  whether 
between  the  spigot  and  the  bell  through  the  yarn,  or  through  the 
spigot  and  the  yarn,  for  in  any  case  it  is  the  lead  which  is  to  be  the 
final  stop.  Therefore,  if  the  writer  is  correct  and  the  ‘^A”  form 
of  bead  is  to  counteract  the  effect  of  impurities,  it  would  seem  to 
be  a remedy  for  something  which  is  not  bad  enough  to  warrant 
such  a cure.  It  ought  to  be  understood  that  in  case  of  large  pipe 
there  is  always  enough  metal  in  the  pouring  gate  above  the  end  of 
the  pipe  to  care  for  the  greater  amount  of  impurity  that  will  be 
found  in  a large  mass  of  iron,  and  that  therefore  the  beads  of  large 
pipe,  are  no  more  honey-combed  than  those  of  small  ones.  The 
disadvantages  of  the  “A”  bead  would  seem  to  be  the  deep  annu- 
lar ring  between  the  bead  and  the  inside  of  the  bell,  forming  a 
space  which  probably  never  gets  properly  filled  with  yarn,  and  the 
poor  opportunity  afforded  to  drive  the  yarn  home  because  of  the 
blunt  surface  offered  by  the  concave  face  of  the  bead.  The  “ B 
bead  on  the  other  hand,  has  a comparatively  long  bevel  towards 
the  face  of  the  bell  and  the  yarn  is  more  easily  wedged  tight 
between  the  bead  and  the  bell. 

The  consideration  of  the  differences  between  the  lead  rings  of 
the  two  systems  is  left  to  a later  portion  of  the  paper. 


304 

Three-wav  Branches. — The  “A”  system  of  three-way  branches 
(which  we  shall  hereafter  denote  by  tees  for  the  saving  of  breath) 
provides  for  three  bell  fittings  only,  both  eccentric  and  center  out- 
lets being  shown.  The  writer  is  very  much  in  favor  of  using  three 
bell  fittings  wherever  possible,  as  the  result  is  to  diminish 
the  number  of  spigot  pieces  left  over  from  any  job,  but  as  far  as 
his  experience  goes,  it  has  never  been  possible,  except  at  the  cost 
of  extra  joints,  to  always  use  three  bell  fittings,  and  therefore, 
the  ‘‘A”  system  should  provide  for  two  bell  tees  with  a choice  of 
two  lengths  at  the  spigot  end,  as  is  done  by  the  “ B”  system.  The 
use  of  centre  outlets,  or,  in  other  words,  the  cases  where  centre 
outlets  are  preferable  to  eccentric  ones,  have  been  so  rare  in  the 
writer’s  experience  that  it  was  not  thought  necessary  to  include 
them  in  the  “ B ” system  and  so  far  there  has  been  no  reason  to 
think  their  omission  a mistake. 

A comparison  of  the  small  details  of  design  between  the  tees 
of  both  systems  does  not  disclose  any  important  differences,  but 
the  “ B ” design  seems  to  offer  a little  less  opposition  to  the  flow 
of  gas,  and  this  remark  applies  to  crosses  as  well. 

Four-way  Branches. — In  the  “ A ” system  for  four-way 
branches,  or  crosses,  only  all  bell  fittings  are  arranged  for,  centre 
and  eccentric  outlets  both  being  provided.  The  remarks  as 
to  the  necessity  for  one  spigot  end  on  the  run  of  the  fitting 
made  in  respect  to  tees  applies  to  crosses  also  and  the  ^‘A”  sys- 
tem is  incomplete  as  it  now  stands. 

In  both  crosses  and  tees,  the  use  by  the  “A”  system  of  5/16" 
metal  for  3",  and  for  6",  is  not  to  be  recommended;  and 
7/16"  respectively  being  preferred. 

Reducers. — The  standards  show  concentric  reducers  only, 

making  it  impossible  to  drain  a larger  into^'a  smaller  main  without 
a certain  amount  of  condensation  being  trapped. 

The  “B”  standards  on  the  contrary  provide  for  eccentric  re- 
ducers and  allow  for  bells  on  either  the  large  or  small  end,  or 
for  spigots  on  both  ends  or  bells  on  both  ends.  While  it  may  be 
urged  that  in  most  cases  the  last  two  classes  of  all  spigot  or  all 
bell  reducers  savor  of  an  unnecessary  refinement,  there  is  no  ques- 
tion that  the  eccentric  reducer  is  much  preferable  to  the  concen- 
tric, and  that  in  practice  there  is  need  for  two  classes,  those  with 
bell  on  small  end  and  those  with  bell  on  large  end.  Both  sys- 
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terns  allow  for  about  as  many  reductions  in  one  piece,  and  in 
designing  a system  to  suit  every  one  it  will  of  course  be  well  to 
provide  for  every  pattern  that  could  be  asked  for,  although  not 
often  required  for  ordinary  use.  For  instance,  in  practice,  it  seems 
that  the  reduction  of  two  sizes  as  from  12"  to  6"  in  one  reducer  is 
all  that  is  necessary,  and  a change  from  20"  to  6"  could  be  made 
by  using  20"  to  12"  and  12"  to  6",  but  there  might  be  occasions 
when  it  would  be  extremely  inconvenient  to  have  two  joints  in  a 
change  from  20^'  to  6",  and  the  system  should  provide  a pattern 
from  which  a 20"  to  6"  reducer  could  be  ordered. 

Plugs. — The  form  of  plug  shown  in  the  -‘A”  standards  ajipears 
to  be  the  same  for  all  sizes.  In  designing  the  “ B ’’  system,  it  was 
thought  advisable  to  provide  lugs  for  convenience  in  handling 
heavy  plugs  on  all  sizes  12"  and  larger.  This,  of  course,  is  a de- 
tail upon  which  no  two  people  might  agree. 

Drip  Pots. — Again  the  charge  of  incompleteness  seems  just  in 
regard  to  the  “A’'  standards.  Under  city  conditions  there  are 
so  many  cases  where  dri[)S  are  necessarily  close  together  that  it  is 
not  reasonable  to  use  as  large  a size  pot  in  those  cases,  as  it  would 
be  in  draining  long  lines,  as  would  be  the  case  in  country  places 
or  in  the  suburbs  of  a large  city.  Therefore  at  least  two  sizes  of 
pot  for  every  size  bell  should  be  provided.  The  design  of  the  top 
of  the  “A”  drip-pot  appears  weak  and  there  is  no  apparent 
reason  why  the  opening  should  be  made  as  large  as  it  is. 

Bends. — The  ‘UV”  standards  provide  for  bell  and  spigot  bends 
in  the  three  classes  shown,  to  the  naming  of  which  serious  excep- 
tion should  be  taken,  the  (ordinarily  named)  90°  bends,  being 
called  “full  bends,”  the  45*^,  “half  bends”  and  the  22^40^  u quar- 
ter bends.”  There  is  no  inherent  advantage  in  such  a system  of 
naming  worth  the  con%sion  that  would  result  until  most  of  us  had 
managed  to  remember  that  a “ quarter  bend  ” was  no  longer  ^ of 
a circle,  or  90*^,  but  was  a 22  bend,  being  a quarter  of  what  was 
arbitrarily  called  a “ full  bend.”  In  discussing  these  bends  the 
usual  names  will  be  used. 

The  “ B”  system  provides  for  bell  and  spigot  bends  in  all  three 
classes,  with  a choice  of  two  different  lengths  of  spigot,  and  in 
addition  in  sizes  4"  to  12"  inclusive,  for  double  bell  or  double 
spigot  bends.  Much  practice  under  city  conditions  has  proven  to 
the  writer  that  there  is  a wide  held  of  usefulness  for  these  double 
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bell  and  double  spigot  bends,  especially  in  the  4"  and  6"  sizes  of 
the  45^  bends,  and  many  neat  pieces  of  work  under  trying  condi- 
tions could  never  have  been  made  if  the  ‘‘A  ” standards  had  alone 
been  available. 

The  radii  of  curvature  of  the  “ A ’’  bends  are  longer  than  those 
of  the  B,”  and  this  may  be  an  advantage  from  the  standpoint  of 
gas  flow.  Where  long  and  gradual  curves  are  required,  the  “ B 
system  makes  use  of  a circle  bend  with  a five  ft.  radius  forming 
the  arc  of  a circle  with  a deviation  of  60°. 

Sleeves. — The  “ A ” standards  jjrovide  for  but  two  lengths  of 
sleeve,  9"  and  12".  To  show  the  necessity  in  the  larger  sizes  for  a 
longer  sleeve  than  here  provided,  let  us  consider  the  case  of  a 
sleeve  joint  to  be  made  on  a 30"  main,  the  depth  of  bell  in  which 
according  to  these  standards  is  4^".  Th^  piece  to  fit  the  gap 
must  be  cut,  say  shorter  in  order  to  allow  for  play  so  that 
when  it  has  gone  home  on  the  bell  or  the  spigot  as  the  case  may 
be,  there  is  a gap  of  4^"  plus  , or  5".  Therefore  the  12"  sleeve 
will  cover  a space  of  3)4"  of  iron  at  one  end,  5"  of  air  at  the 
middle,  and  3 V'z"  of  iron  at  the  other  end.  Of  course,  the  air  space 
can  be  wrapped  with  sheet  iron,  but  at  the  same  time,  with  the 
short  amount  of  projection  at  each  end  of  the  pipe  into  the  sleeve, 
and  with  the  perfectly  straight  sleeve  shown  by  the  “ A ” stand- 
ards, there  being  no  key-ring,  it  is  reasonably  sure  that  the  sleeve 
joint  will  be  the  worst  in  the  line.  Besides  this,  our  supposition 
infers  that  both  ends  of  the  gap  are  exactly  square  with  each  other, 
something  which  seldom  obtains  in  large  pipe.  In  many  cases 
when  we  join  30"  pipe  with  a sleeve  of  the  “A”  system  there  would 
be  at  certain  points  in  the  circumference,  not  more  than  2"  of  iron 
projecting  into  the  sleeve.  Therefore  the  lengths  of  the  sleeves 
should  vary  according  to  the  size  of  main,  and  the  writer’s  idea 
of  correct  dimensions  is  shown  by  the  “ B ” system,  where  a 36'' 
sleeve  is  18"  long  and  a 2"  sleeve  8"  long.  You  will  note  that  the 
“A”  system  does  not  provide  for  2"  sleeves.  Unfortunately  all 
companies  still  have  2”  mains  in  existence  and  v/hile  they  are 
being  replaced  as  fast  as  possible,  it  is  often  necessary  to  use  in  re  - 
pair work,  2"  sleeves  both  solid  and  split. 

The  remarks  as  to  length  of  sleeves  applies  to  s])lit  as  well  as 
solid,  the  extra  length  of  the  split  sleeves  being  often  very  valu- 
able in  covering  a long  break. 

There  seems  no  reason  why  a key-ring  should  not  be  provided 


for  in  sleeves,  as  well  as  for  ordinary  bells,  and  in  the  “ R ” sys- 
tem besides  doing  this,  slight  projections  have  been  designed  for 
sleeves  i6"  and  over  in  size,  to  act  as  some  kind  of  a stop  to  the 
yarn. 

These  remarks  not  being  designed  to  tell  in  detail  how  specials 
should  be  constructed,  the  question  of  the  number  of  bolts  or  other 
details  of  split  sleeves  will  not  be  considered. 

Flanged  Pieces. — The  writer  does  not  intend  to  discuss  flanged 
specials,  as  they  are  practically  never  used  in  street  main  work, 
and  if  the  “A”  standards  are  supposed  to  cover  flanged  pipe, 
there  are  a number  of  specials  which  go  with  such  work  that  ought 
to  be  included. 

Various  Omissions. — The  “ A ” standards  do  not  provide  for 
the  following  specials:  bushings,  which  have  already  been  des- 
cribed in  a former  paper  of  the  writers;  hub  sleeves,  which  are 
split  sleeves  provided  with  hubs  of  various  sizes,  and  are  designed 
for  connecting  large  to  small  mains;  service  sleeves,  which  are 
s{)lit  sleeves  strengthened  by  a boss  through  which  are  tapped 
holes  of  various  sizes,  and  designed  for  the  connection  of  large 
services  to  small  mains;  hat  flanges,  which  are  designed  for  the 
connection  of  small  mains  to  very  large  ones;  and  curtain  drips. 

The  foregoing  criticisms  of  the  “ A ” standards  are  the  writer’s 
reasons  for  not  using  them,  and  his  suggestions  above  for  their 
improvement  could  be  embodied  in  the  one  statement  to  substi- 
tute the  “ B ” standards.  At  the  same  time,  the  latter  system, 
while  meeting  the  requirements  of  the  company  for  which  it  was 
designed,  would  have  to  be  broadened  before  adoption  by  this 
Association,  The  writer  believes  that  the  only  way  to  design  a 
set  of  standards  which  will  be  used  by  the  members  of  the  Asso- 
ciation, is  to  put  in  charge  of  such  work  a committee  drawn  from 
those  interests  which  require  the  largest  amounts  of  castings.  A 
set  of  standards  thus  prepared  which  will  embody  all  the  patterns 
thought  necessary  by  such  a committee,  and  which  will  be  so 
complete  that  every  information  that  the  manufacturer  wants  as 
to  the  construction  of  his  patterns,  can  be  obtained  from  the  speci- 
fications and  plans,  will  be  very  apt  to  come  into  universal  use 
because  if  the  manufacturers  are  told  that  the  large  interests  want 
their  castings  made  according  to  these  standards,  patterns  will  be 
changed  accordingly,  and  because  uniformity  conduces  to  econ- 
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omy,  the  smaller  buyers  who  take  what  is  sent  them,  will  also  be 
supplied  from  the  standard  patterns.  A common  standard  in 
another  branch  of  gas  material  was  i cached  in  just  this  way,  viz.,, 
of  the  smaller  buyers  being  given  what  the  larger  ones  insisted  on. 

The  President: — Although  the  hour  for  adjournment  has  ar- 
rived, unless  there  is  objection,  we  will  continue  the  session  for 
twenty  minutes  longer.  This  is  a very  important  topic;  and  I 
think  there  are  several  gentlemen  here  who  are  desirous  of  discus- 
sing it,  and  the  opportunity  is  now  given  them.  Shall  we  hear 
from  Mr.  Miller  ? 

Mr.  a.  S.  Miller  (New  York  City)  : — I think  the  principal 
question  ought  not  to  be  whether  some  other  standard  is  as  good 
as  that  of  the  American  Gas  Light  Associalion,  but  whether  some 
other  standard  is  better.  If  some  other  standard  is  only  as  good, 
then,  of  course,  there  is  no  occasion  to  make  any  change  ; but  if 
some  other  standard  is  better  the  Association  wants  it. 

One  of  the  main  things  bearing  on  the  question  of  leakage  and 
of  making  a change,  is  this  very  lead  crease  which  Mr.  Forstall  is 
apparently  not  prepared  to  discuss  at  this  time.  I would  like  to 
say  in  this  connection  that  the  principal  idea  in  designing  that 
crease  was  to  so  form  it  that  it  would  hold  the  lead  in  the  joint.  It 
was  intended  to  allow  the  lead  to  go  in  easily,  and  at  the  same 
time  keep  it  in.  The  ordinary  method  of  stopping  motion  is  to 
place  the  resistance  at  right  angles  to  that  motion.  According  to 
that  this  “ B ” standard  is  so  designed  as  to  keep  the  lead  from 
going  into  the  joint,  and  make  it  easy  to  come  out ; while  the  ‘'A 
standard  was  designed  so  as  to  let  the  lead  go  in,  and  keep  it  there 
when  it  gets  there. 

The  question  as  to  the  form  of  the  bead,  I am  sorry  to  say  I can- 
not answer.  It  was  taken  from  an  old  design,  and  for  various 
reasons  a change  was  not  considered.  But  that  is  a minor  dc-tail, 
and  as  far  as  I know  nobody  is  following  it  exactly 

Coming  to  the  general  proposition  : On  getting  up  the  details  of 
drawings  for  this  Association,  hoping  that  the  matter  would  be 
brought  out  in  full  at  this  time,  I found  that  there  were  a large  num- 
ber of  minor  points  that  could  not  be  followed  ; but  I did  find  that 
the  outside  dimensions,  that  is,  the  dimension  from  bottom  to  bottom 
of  the  bells,  or  from  face  to  face  of  the  flange,  could  be  adhered  to. 
These  are  things  in  which  Gas  Companies  will  be  very  much  in- 
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terested.  Whether  there  is  a difference  of  one-sixteenth  or  one- 
thirty-second  of  an  inch  here  or  there  in  some  parts  of  the  pipe — 
so  long  as  it  is  strong  enough  will  not  make  much  difference.  But  it 
will  make  a difference  whether  it  is  twenty-four  inches  from  face  to 
face  of  the  flange,  or  from  bottom  to  bottom  of  the  hubs,  or  twenty- 
five,  twenty-six  or  twenty-seven  inches.  And  I see  no  reason  why  the 
gentlemen  in  getting  u])  their  standards  could  not,  if  they  did  not, 
follow  the  standards  of  this  Association;  in  which  case,  with  a 
proper  lead  crease,  we  would  about  as  willingly  have  theirs  as  any 
other. 

I’hose  are  the  principal  points.  It  is  hardly  fair  to  even  suggest 
that  in  getting  at  the  right  standard  we  intended  them  to  be  limi- 
ted to  the  number  of  specials  shown.  As  a member  of  the  Asso- 
ciation I would  not  be  willing  to  adopt  any  standard,  in  any  con- 
nection whatever,  and  say  that  I would  never  use  anything  else 
where  the  standard  would  not  fill  the  bill.  Of  course,  I would  use 
the  standard  where  it  is  possible  to  do  so.  As  matter  of  fact  I am 
using  these  standards;  and  consider  it  quite  proper  to  add  to  them 
as  occasion  demands.  But  those  who  have  had  the  work  in  hand 
have  never  felt  encouraged  to  extend  the  standards,  knowing  that 
members  of  the.  Association  do  not  use  those  which  they  now 
have. 

As  to  the  number  of  hubs  and  spigots  on  specials,  there  should 
be  standard  bodies  to  hold  the  standard  hub,  or  flange  or  spigot. 
You  might  ask  for  as  many  hubs  or  spigots  as  the  occasion  might 
require,  and  all  that  the  foundry  would  have  to  do  would  be  to  fit 
the  pieces  together.  If  the  standard  is  too  light,  as  suggested, 
then  we  should  strengthen  it.  The  'minor  dimensions  we  could 
change  without  seriously  interfering  with  the  pattern;  but  as  to  the 
general  scheme,  if  it  is  not  right,  we  had  better  change  it. 

The  President: — If  no  one  cares  to  discuss  the  subject  any 
further,  I would  ask  Mr.  Forstall  to  close  the  discussion. 

Mr.  Walton  Forstall  (Philadelphia): — I take  it  ihat  the 
whole  idea  of  this  is  simaly  to  give  our  reasons  for  not  using  the 
Association’s  standard.  I am  perfectly  willing  to  admit  that  in 
minor  details,  where  we  have  differed  from  the  Association,  they 
are  probably  as  right  as  we  are.  The  reason  why  w’e  did  not 
adopt  their  minor  details  I am  not  prepared  to  talk  about  now, 
but  I am  willing  to  repeat  what  1 said  before,  that  in  the  light  of 
my  present  knowledge  I would  advocate  the  lead  crease  of  the 
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Association  rather  than  the  one  we  have  in  our  own  book. 
I believe  the  easiest  way  to  get  the  standards  adopted  is  to  make 
them  perfect  and  complete.  VVe  can  have  a standard  body  and 
use  that,  and  put  on  a spigot  piece  of  any  length  we  want,  or 
a bell  or  a flange.  At  the  same  time  the  more  completely  every 
little  detail  which  can  be  thought  of  is  gone  into  by  the  commit- 
tee prep3ringthe  standards,  the  more  useful  the  standards  will  be 
I think  it  will  never  be  gotten  into  satisfactory  shape  until  a com- 
mittee is  appointed  by  this  Association  on  the  lines  I have  sub- 
mitted. Just  as  in  uniform  accounts  there  is  a committee  prepar- 
ing accounts  who  represent  the  people  who  keep  the  most  books, 
so,  I think,  that  the  committee  appointed  by  the  Association 
should  represent  the  people  who  use  the  most  pipes.  I believe  if 
such  a committee,  was  appointed,  they  cojald  take  the  Association 
standards  and  use  them  to  a very  large  extent,  and  that  the  result 
would  be  a nearer  approach  to  a complete  standard  than  we  have 
ever  had  before.  I do  not  believe  anything  that  the  committee 
brought  out  would  entirely  fill  the  bill,  for  the  chances  would  be  that 
after  a while  some  one  would  realize  that  they  wanted  something 
that  w^as  not  in  the  book.  VV e have  already  had  to  paste  in  several 
pages  since  we  got  our  book  out.  There  is  always  new  experience 
to  reckon  with,  and  we  want  to  make  our  book  complete  in  the 
light  of  the  latest  experience. 

Mr.  a.  E.  Forstall  (New  York  City)  : — \s  to  the  committee 
representing  the  largest  users  of  specials,  I might  say  that  the  Com- 
mittee which  now  has  the  matter  of  standards  in  charge  has  on  it 
two  members  who  probably  represent  two  of  the  largest  users  of 
specials  in  the  country;  so  the  Committee  as  now  constituted 
would  seem  to  fill  that  requirement. 

The  President: — What  disposition  do  you  wish  to  make  of  this 
subject  ? 

Mr.  VV.  C.  Morris: — I move  a vote  of  thanks  to  Mr.  Forstall 
for  his  paper. 

Carried. 

The  President: — We  have  still  some  questions  in  our  Question 
Box,  which  we  would  like  to  have  answered,  if  possible. 

Is  the  method  of  supporting  mantles  in  the  centre  superior  to 
the  old  side-rod  sup])ort  ? 
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Thk  Secretary: — I presume  that  means  incandescent  mantles, 
but  it  does  not  say  so. 

The  President  : — Does  any  gentleman  desire  to  answer  that 
question? 

Mr.  R.  M.  Searle  (Mount  Vernon,  N.  Y.)  : — I do  not  think  the 
centre  support  has  had  quite  as  much  success  in  this  country  as  it 
has  had  abroad.  In  companies  which  make  relatively  high  candle- 
power  gas,  the  centre  sujiport  cools  the  Bunsen  flame,  causing  a 
deposition  of  carbon,  which  in  time  builds  up  and  seriously  inter- 
feres with  the  proper  combustion  of  the  Bunsen  flame. 

To  what  temperature  is  it  economical  to  heat  oils  before  . 
they  are  sprayed  on  the  checkerbrick?  What  are  the  most  econ- 
omical means  of  obtaining  this  temperature? 

d'HE  Secretary: — I sup[)ose  that  means  the  checkerbrick  in 
carburetted  water-gas  apparatus. 

The  President  :— Who  will  answer  this  question?  Will  Mr. 
Donahue? 

Mr.  E.  J.  Donahue  (Philadelphia)  : — Fhere  is  a great  differ- 
ence of  opinion  in  regard  to  heating  oils.  I do  not  believe  in 
heating  all  oils  used  in  a water-gas  apparatus.  It  is  easier  to  main- 
tain heats  in  a carburetter  if  the  heaviest  grade  of  oils  are  heated 
to  about  300  degrees. 

What  is  to  be  done  with  the  small  consumer — or  rather  the 
w'ould-be  small  consumer,  wdio  wants  to  use  one  light  o**  one 
I -burner  hot  plate  ? 

Mr.  R.  M.  Searle: — I do  not  think  we  have  such  consumers. 
Unless  it  is  for  purposes  of  accommodation,  I think  I would  say 
that  it  would  not  pay  to  serve  him.  I do  not  think  we  have  a 
class  of  consumers  in  this  country  who  require  only  a one-hole  hot 
plate.  No  one  can  get  any  sort  of  a meal  in  this  country  with 
only  a one-hole  hot  plate. 

Mr.  a.  E.  Forstall  : — I think  the  man  who  asked  that  ques- 
tion has  had  some  such  consumers  in  mind,  or  he  would  not  have 
asked  it.  I would  say.  Take  him,  if  you  can  make  him  pay  a meter 
rent  that  will  cover  the  cost  of  keeping  his  account,  besides  pay- 
ing for  the  gas  that  he  uses ; and  then  trust  to  getting  him  to  use 
enough  gas  to  do  away  with  the  meter  rent.  I know  that  Mr. 
Searle  thinks  1 am  utopian  and  ideal  in  that,  but  I think  it  is  bet- 
ter to  take  a small  customer  in  this  way  and  make  him  profitable 
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to  the  company,  which  he  will  not  be  if  you  take  him  on,  and 
charge  merely  the  same  price  per  thousand  that  you  do  the  large 
consumer. 

Mr.  R.  M.  Searle  : — If  that  class  of  consumer  exists  in  the  terri- 
tory covered  by  the  man  who  asked  the  question,  it  would  appear 
to  me  to  be  a colored  population,  and  in  that  case  it  would  require 
a prepayment  meter  and  add  so  much  money  to  the  cost  of  instal- 
lation that  the  gross  income  would  not  cover  the  expense. 

Have  any  gas  companies  sent  out  their  bills  in  postal  card 
form,  printed  on  the  back  thereof,  and  if  so,  does  the  plan  work 
satisfactorily  ? Does  the  cheapening  of  distributing  the  bills 
and  facilitating  the  office  work  off-set  the  objection  of  undue 
publicity  of  a consumer’s  account  that  such  form  of  bill  involves  ? 

The  President: — Has  Mr.  Morton  ever  done  this? 

Mr.  F.  N.  Morton  (Hoboken,  N.  J.) : — As  I understand  it,  it 
is  against  the  law  in  this  country  to  dun  by  postal  card. 

Mr.  J.  D.  McIlhennv  ( Philadelphia)  : — I know  of  one  com- 
pany which  a few  years  ago  sent  out  its  bills  in  this  way.  Having 
many  thousand  customiOrs  it  may  be  a great  convenience  for  a 
company  to  adopt  this  plan.  While  I cannot  answer  the  question 
asked,  I can  say  that  I have  sent  bills  out  in  that  way  and  con- 
tinue to  do  so. 

Mr.  G.  W.  Clabaugh  (Omaha,  Neb.) : —It  is  not  a dun ; it  is 
simply  a notice.  You  cannot  dun  a man  through  the  mail.  The 
Water  Company  in  our  town  sends  out  its  bills  on  postal  cards. 
I asked  that  question  of  the  Postmaster  at  one  time,  and  he  took 
it  to  Washington,  and  was  able  to  speak  advisedly  on  the  subject. 

The  President: — You  will  have  noticed  that  the  second  paper 
on  the  list,  and  the  only  one  on  the  list  not  yet  read,  is  “The  Anal- 
ysis of  Gas  Accounts.”  by  Mr.  Paul  Doty.  I have  a telegram 
from  Mr.  Doty  expressing  his  regrets  at  being  absent,  and  his  ina- 
bility to  read  the  paper,  and  asking  on  that  account  that  his  paper 
be  withdrawn.  He  evidently  desires  to  be  present  at  the  discus- 
sion of  the  paper. 

Is  the  Committee  on  Final  Resolution.s  ready  to  report? 

Mr.  Jas.  Ferrier  (Columbus,  Ga. ) : — Your  Committee  on 
Final  Resolutions  begs  to  present  the  following:  That  the 
hearty  thanks  of  the  Association  are  due  to  the  Committee  of 
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Arrangements  for  the  thorough  and  successful  manner  in  which 
they  have  striven  to  promote  the  comfort,  the  instruction  and 
the  entertainment  of  the  members  of  the  Association  in  their 
meeting  in  this  historic  city  of  Boston.  Their  labors  have  resulted 
in  benefit  both  in  and  out  of  our  sessions. 

That  the  thanks  of  the  Association  should  be  tendered  to  the 
President  and  his  co-adjutor,  the  Secretary,  for  their  able,  impartial 
and  businesslike  conduct  of  the  meetings. 

That  the  thanks  of  the  Association  are  owing  to  those  members 
who  have  so  successfully  endeavored  to  demonstrate  the  advant- 
ages of  membership  in  this  Association,  and  have  thus  secured  the 
gratifying  increase  recorded  at  this  meeting. 

That  the  Association  owes  its  sincere  thanks  to  those  members 
who  have  prepared  and  presented  the  valuable  papers  read  at  this 
meeting,  every  one  of  which  bears  the  stamp  of  hard  work,  and 
all  of  which  are  calculated  to  lighten  the  labors  of  gas  managers.. 

James  Terrier, 

I.  C.  Baxter, 

J.  P.  Harbison, 

CoinmHtee. 

On  motion  of  Mr.  Walton  Forstall,  the  report  was  adopted. 

Mr.  Walton  Forstall: — I move  that  the  Association  now 
take  a recess  until  the  return  from  the  excursion  on  Friday  after- 
noon, October  i8th,and  that  the  final  adjournment  be  had  at  that 
time. 


Carried. 
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Written  for  the  Twenty-nintfi  Annual  Meeting  of  the  American 
Gas  Light  Association  by  E.  H.  Earnshaw,  Philadelphia. 


The  last  quarter  of  the  nineteenth  century  has  been  a period  of 
rapid  development  in  all  branches  of  industry,  but  perhaps  in  no 
case  has  time  wrought  more  significant  changes  than  in  the  art  of 
producing  illuminating  gas.  The  commanding  importance  as- 
sumed by  the  rapid  development  of  water  gas  methods  and  appar- 
atus, for  a long  time  diverted  attention  from  coal  gas  alfairs,  but 
of  late  years  there  has  been  an  awakened  interest  in  improved 
methods  of  coal  gas  manufacture.  The  effect  has  been  that  in 
many  instances  the  coal  gas  manufacturer  of  to-day  finds  that 
instead  of  plain  settings  he  has  now  to  do  with  regenerative 
benches  and  labor  saving  machinery.  The  change  frequently 
means  the  re-education  in  the  art,  of  the  Superintendent  himself  as 
well  as  the  foreman  and  employees  under  him.  His  workmen 
must  now  be  selected  with  a view  to  their  intelligence  as  well  a?6 
their  ability  to  do  manual  labor. 

The  Company  with  which  I am  connected  has  in  the  last  three 
years  installed  two  retort  houses,  containing  540  retorts  in  full 
depth  regenerative  settings  of  9’s,  and  it  was  found  necessary  in 
changing  from  the  older  methods  to  the  new  to  make  many 
changes  in  our  force  of  employees,  training  new  foremen  and 
workmen,  and  dropping  others  who  were  too  old  or  otherwise 
unable  to  accommodate  themselves  to  the  new  conditions. 

Our  experience  in  developing  a new  force  to  handle  regenera- 
tive benches  intelligently  has  brought  the  thought  to  me  that 
while  several  excellent  papers  have  been  read  before  this  and 
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other  Associations,  there  might  yet  be  something  said  that  would 
assist  the  younger  members  who  may  be  called  upon  for  the  first 
time  to  operate  benches  of  this  description.  The  paper  read  be- 
fore this  Association,  by  its  present  Secretary,  Mr.  A.  E.  Forstall, 
in  1895,  entitled  “ Retort  House  Design  and  Practice  ” is  a stand- 
ard article  to-day,  and  covers  the  subject  most  admirably;  but  I 
hope  in  this  paper  to  enlarge  upon  and  emphasize  some  points 
which  it  has  seemed  to  me  would  be  of  more  value  when  presented 
in  greater  detail. 

The  first  thing  to  be  done  in  starting  a new  setting  is  to  thor- 
oughly dry  the  brickwork.  A fire  should  be  started  in  the  grate, 
keeping  the  clinkermg  door  open  and  all  other  openings  tightly 
closed,  excepting  the  main  stack  damper,  which  should  be  opened 
sufficiently  to  provide  a gentle  draught  through  the  stack.  The  fire 
is  stoked  through  the  charging  door,  and  the  coke  kept  pushed 
away  from*the  front  of  the  grate,  so  as  to  leave  a free  space  at  the 
front  to  admit  enough  air  over  the  top  of  the  fire  to  completely 
burn  all  carbonic  oxide.  This  is  most  important,  as  any  accumu- 
lation of  unburnt  gases  in  the  setting  will  form  an  explosive  mix- 
ture, liable  to  become  accidentally  ignited  and  cause  serious  dam- 
age to  the  setting. 

This  slow  fire  should  be  kept  up  until  the  brickwork  is  thor- 
oughly dry,  which  will  take  from  one  to  three  weeks,  depending 
upon  whether  the  setting  is  entirely  new  or  whether  the  arch  has 
simply  been  refilled.  At  the  end  of  this  time  the  stack  dam^ier 
should  be  opened  wider,  and  the  fire  forced  to  a white  heat,  still 
carefully  regarding  the  precaution  that  enough  air  must  be  ad- 
mitted above  the  fire  to  burn  ail  carbonic  oxide  completely  below 
the  furnace  arch. 

A small  stream  of  water  is  supplied  to  the  ash  pan  from  the  very 
start  in  order  to  prevent  the  pan  from  getting  hot,  and  cracking 
when  water  is  finally  put  in  it. 

As  soon  as  the  brickwork  in  the  combustion  chamber  shows  a 
bright  red  heat,  all  dmger  of  an  explosion  has  passed. 

The  primary  and  secondary  air  slides  are  now  opened,  the 
clinker  door  closed,  and  the  furnace  filled  with  coke.  If  hot  coke 
is  available  the  furnace  may  be  entirely  filled  at  once,  but  with 
cold  coke,  put  in  a little  at  a time  to  avoid  cooling  the  fire  too 
much.  Blue  flame  wdll  now  be  observed  issuing  from  the  nostrils, 


Ill 


or  openings  in  the  arch  between  the  generator  and  the  combustion 
chamber,  and  the  setting  is  ready  to  receive  the  adjustment  of 
dampers  and  slides,  necessary  to  bring  the  heats  up  slowly  and 
uniformly. 

If  we  now  pause  to  consider  the  theoretical  conditions  exist- 
ing in  a regenerative  setting,  we  will  find  it  easier  to  formulate  the 
proper  method  of  making  this  adjustment.  In  a regenerative 
setting  the  furnace  or  generator  is  simply  a gas  producer,  usually 
located  under  the  setting  for  convenience,  and  also,  in  order  to 
enable  the  heat  of  primary  combustion  to  be  fully  utilized.  The 
air  entering  through  the  primary  air  openings  is  heated  by  con- 
tact with  the  walls  of  the  waste  gas  flues,  and  enters  the  generator 
through  the  primary  air  ports  under  the  grate,  and,  together  with 
steam,  passes  up  through  the  hot  body  of  coke.  The  resulting 
producer  gas  passes  through  the  openings  in  the  furnace  arch  into 
the  combustion  chamber,  and  is  there  met  by  the  secondary  air, 
which,  entering  at  the  secondary  air  openings,  has  travelled 
through  the  recuperative  flues  in  close  contact  with  the  wa'^te  gas 
flues  carrying  highly  heated  products  of  combustion  to  the  chim- 
ney stack.  The  secondary  air  thus  absorbs  heat  from  the  waste 
gases,  which  would  otherwise  be  carried  away  and  lost,  and  re- 
turns it  to  the  setting. 

The  highly  heated  secondary  air  provides  the  oxygen  necessary 
to  burn  the  producer  gas,  and  the  flame  thus  produced  in  the 
combustion  chamber  is  very  intense.  Just  enough  secondary  air 
is  admitted  to  completely  consume  the  quantity  of  producer  gas 
formed  in  the  generator,  as  any  excess  of  air  will  lower  the  tem- 
perature of  the  flame  and  also  carry  away  from  the  setting  to  the 
stack  the  heat  necessary  to  raise  the  excessive  amount  of  air  to 
the  temperature  of  the  waste  gases. 

The  greater  the  pull  exerted  by  the  chimney,  the  greater  will 
be  the  tendency  to  draw  the  products  of  combustion  directly  from 
the  combustion  chamber  over  the  lower  side  retort  and  into  the 
waste  gas  flues.  The  smaller  the  pull  on  the  setting,  the  greater 
will  be  the  opportunity  for  the  heated  gases  to  reach  all  parts  of 
the  setting  and  give  a regular  and  uniform  distribution  of  the  heat. 
Moreover,  an  excessive  pull  from  the  stack  has  a tendency  to 
cause  a blow  pipe  effect  in  the  combustion  chamber,  concentrat- 
ing heat  at  that  point  and  resulting  in  destruction  of  the  brickwork. 
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It  will  be  readily  seen,  therefore,  that  the  bench  should  be  run 
with  the  stack  damper  opened  only  wide  enough  to  permit  the 
products  of  combustion  to  escape  without  causing  an  actual  back 
pressure  on  the  setting.  With  dampers  and  slides  adjusted  in  any 
position,  the  amount  of  secondary  air  drawn  in  is  practically  a 
constant  quantity,  but  for  a given  opening  of  the  primary  slides, 
the  amount  of  carbonic  oxide  produced  will  vary  with  the  con- 
dition of  the  fire;  consequently  the  most  important  point  in  main- 
taining regular  and  uniform  heats  is  the  care  of  the  fire,  and  every 
effort  should  be  made  to  keep  the  body  of  coke  of  uniform  depth, 
and  the  clinkering  and  shaking  up  of  the  fire  should  be  so  regu- 
lated that  the  resistance  to  the  free  passage  of  air  through  the  fire 
should  be  as  nearly  as  possible  the  same  at  all  times. 

Returning  now  to  the  adjusting  of  dampers  and  slides  to  raise 
the  heats,  it  is  evident  that  as  but  little  producer  gas  will  be  re- 
quired at  first,  the  primary  slides  should  only  be  opened  a little. 
The  secondary  air  slides  are  adjusted  so  as  to  provide  only  just 
sufficient  air  to  consume  the  producer  gas,  and  the  stack  damper 
set  so  that  there  is  no  decided  pull  on  the  setting.  The  chief  pre- 
caution to  be  observed  at  this  time  is  to  bring  the  heats  up  slowly 
and  evenly.  The  subsequent  life  of  the  setting  will,  in  a great 
measure,  depend  upon  careful  handling  at  this  time.  The  brick- 
work necessarily  expands  with  the  increasing  heat,  and  time  is 
required  to  allow  this  expansion  to  take  place  without  cracking 
or  otherwise  injuring  the  setting.  The  proper  adjustment  of  the 
secondary  air  is  obtained  by  noting  in  the  waste  gas  flues  above 
the  stack  damper  the  disappearance  of  the  blue  flame  indicating 
the  presence  of  carbonic  oxide.  Assuming  that  the  air  slides  are 
7 inches  high,  which  is  a comm.on  size,  the  primary  slides  are  set 
at  a inch  opening.  The  secondary  air  slides  are  closed  until 
blue  flame  can  be  seen  in  the  waste  gas  flues,  and  are  then  gradu- 
ally opened  again  until  the  flame  just  disappears,  waiting  a few 
minutes  after  each  change  before  noting  the  effect.  The  stack 
dam.per  adjustment  is  not  of  great  importance  at  this  period,  but 
the  pull  on  the  setting  should  not  be  too  great. 

As  the  heats  come  up  the  primary  air  slides  should  be  opened 
gradually,  inch  at  a time,  and  the  secondary  slides  adjusted  to 
correspond.  The  stack  damper  will  probably  have  to  be  opened 
wider  from  time  to  time  to  permit  the  escape  of  the  increased 
amount  of  combustion  products. 


As  soon  as  the  retorts  are  hot  enough  to  burn  off  a light  charge, 
the  regular  charging  of  the  coal  should  be  begun,  and  the  raising 
of  the  heats  continued,  so  that  at  least  a week  will  elapse  from  the 
time  that  the  retorts  are  first  charged  until  the  full  working  heat 
of  the  bench  is  obtained. 

When  the  bench  has  reached  a good  working  heat,  the  stack 
damper  should  be  adjusted  so  that  there  is  no  decided  pull  or 
pressure  on  the  combustion  chamber.  The  method  of  obtaining 
this  condition  is  well  described  by  Mr.  Forstall:  “The  chimney 
dampers  are  pushed  in  until,  on  opening  the  charging  door  of  the 
furnace  and  throwing  in  a handful  of  coal  dust,  the  resulting  flame 
plays  lazily  back  and  forth  out  of  the  door,  neither  being  drawn 
steadily  in  by  the  draft,  nor  burning  up  too  vigorously  from  excess 
of  pressure.” 

As  long  as  the  benches  are  run  at  a moderate  temperature  the 
waste  gas  flues  should  not  show  anything  above  a dull  red  at  the 
point  of  entrance  of  the  secondary  air,  and  under  these  conditions 
It  is  easy  to  notice  the  presence  or  absence  of  unconsumed  car- 
bonic oxide. 

If  the  benches  are  pushed  to  such  a temperature  that  the  make 
per  mouth  piece  reaches  ii,ooo  cubic  feet  per  day  or  over,  the 
temperature  of  the  waste  gas  flues  will  considerably  increase,  and 
it  then  becomes  a matter  of  great  difficulty  to  distinguish  whether 
any  flame  is  present. 

In  regulating  the  secondary  air  to  these  conditions,  the  tempera- 
ture of  the  waste  gas  flues  and  the  general  condition  of  the  setting 
must  be  taken  into  consideration.  A smoky  appearance  in  the 
flues  indicates  too  little  secondary  air,  and  a very  clear  heat  indi- 
cates too  much.  The  waste  gas  flues  should  show  the  same  heat 
on  each  side,  and  this  heat  should  not  be  higher  than  a dark  red 
in  the  bottom  flue  nearest  the  stack. 

It  w'll  frequently  be  observed  that  one  side  of  the  bench  heats 
better  than  the  other  side,  and  on  observing  the  waste  gas  flues, 
it  will  be  seen  that  one  side  is  also  hotter  than  the  other.  To 
overcome  this  condition  it  will  be  necessary  to  push  in  the  stack 
damper  and  increase  the  secondary  opening  on  the  hot  side,  and 
correspondingly  increase  the  damper  opening  and  decrease  the 
secondary  opening  on  the  cold  side.  This  will  cause  the  hot 
gases  to  travel  to  the  cold  side  and  the  flues  will  gradually  heat 
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up.  x\s  they  become  hotter  the  damper  and  slides  should  be 
gradually  restored  to  their  former  condition.  The  principle  of  this 
adjustment  is  that  the  stack  has  become  more  highly  heated  on 
the  hot  side  than  on  the  cold  side  with  a consequently  stronger 
draught;  and  it  is  necessary  therefore,  at  first  to  produce  abnormal 
conditions  to  force  the  gases  to  travel  through  the  stack  having 
the  lesser  amount  of  draught.  As  the  cold  chimney  stack  be- 
comes hotter,  the  draft  increases,  and  therefore,  the  dampers  should 
be  gradually  changed  until  they  are  equally  opened  again. 

The  final  adjustment  of  the  dampers  and  slides  to  secure  the 
most  economical  operation  of  the  bench  is  a matter  for  careful 
experiment,  bearing  in  mind  that  the  primary  air  slides  must  be 
opened  sufficiently  to  secure  the  production  of  the  necessary  car- 
bonic oxide  and  the  stack  damper  must  be  adjusted  to  the  smallest 
opening  consistent  with  maintaining  the  required  heat  in  the 
setting. 

The  sensitiveness  of  a full  depth,  regenerative  setting  is  very 
great.  The  balance  of  the  bench  is  easily  disturbed,  and  changes 
in  re-gulating  dampers  and  slides  should  be  made  with  great  cau- 
tion, and  only  after  full  consideration.  In  this  connection  it  is  of 
great  assistance  to  keep  a full  record  of  all  the  changes  made  on  the 
bench,  giving  the  reasons  for  making  the  change  and  the  apparent 
effect;  It  should  also  be  remembered  that  the  full  effect  of  any 
change  will  scarcely  be  obtained  in  less  than  24  hours. 

If  a bench  is  not  heating  properly,  a diagnosis  of  the  trouble 
should  be  made  somewhat  in  the  following  manner; 

The  first  thing  to  be  determined  is  whether  the  furnace  is  con- 
suming the  normal  amount  of  coke.  This  is  most  important  and 
is  the  key-note  to  the  whole  situation,  but  is  often  disregarded. 

An  accurate  record  should  be  kept  at  all  times  of  the  amount  of 
coke  charged  into  the  furnace,  so  that  a deficiency  or  an  excess  of 
coke  will  be  promptly  noticed.  If  the  furnace  is  found  not  to  be 
burning  the  normal  amount  of  coke,  the  condition  of  the  fire 
should  be  examined  at  once  and,  it  necessary,  clinker  the  fire, 
whether  it  is  schedule  time  for  such  a thing  or  not.  The  nostrils, 
or  openings  in  the  furnace  arch,  should  also  be  carefully  examined 
to  make  sure  that  they  have  not  become  partly  obstructed.  If 
this  does  not  remove  the  trouble,  increase  the  prim.ary  openingb 
until  the  consumption  of  coke  becomes  normal,  at  the  same  time 
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regulating  the  secondary  air  to  correspond  to  the  increased  amount 
of  the  producer  gas.  Examine  the  waste  gas  flues  and  see  that 
they  are  normally  heated  and  free  from  dirt.  The  waste  gas  flues 
should  be  regularly  cleaned,  about  once  in  six  weeks  or  two 
months,  as  an  accumulation  of  dirt  in  them  prevents  the  heat  from 
being  properly  communicated  to  the  secondary  air.  On  the  other 
hand,  if  the  amount  of  coke  consumed  is  found  to  be  excessive, 
one  of  several  conditions  may  be  responsible  for  the  poor  results. 
There  may  be  too  much  draft  on  the  setting,  which  would  be  indi- 
cated by  overheated  waste  flues,  a sharp  heat  in  the  combustion 
chamber,  but  upper  retorts  poorly  heated.  A marked  excess  or 
deficiency  of  secondary  air  would  each  result  in  poor  heating  of 
the  bench,  but  the  presence  or  absence  of  flame  or  a smoky  ap 
pearance  in  the  waste  gas  flues  would  quickly  indicate  in  which 
direction  the  trouble  lay. 

When  the  dampers  and  slides  have  once  been  satisfactorily 
adjusted,  it  will  very  seldom  become  necessary  to  make  any  alter- 
ations in  them  except  to  control  the  distribution  of  heat  in  the 
bench  as  already  described. 

It  sometimes  happens,  especially  as  the  bench  gets  old,  that 
pieces  of  tile  will  fall  into  the  nostrils  and  obstruct  them  to 
such  an  extent  that  the  normal  operation  of  the  bench  is  interfered 
with.  It  is  frequently  very  difficult  to  entirely  remove  these  ob- 
structions without  shutting  down,  and  in  some  cases  the  efficiency 
of  the  bench  will  be  seriously  affected. 

An  instance  of  clogged  nostrils  occurred  in  one  of  our  benches, 
and  the  resulting  condition  of  the  setting  was  interesting  and  in- 
structive. The  bench  was  not  heating  well,  and  the  consumption 
of  the  coke  was  low.  Opening  the  primary  slides  to  their  fullest 
extent  did  not  materially  increase  the  production  of  producer  gas 
and  it  was  necessary  to  increase  the  stack  damper  opening.  This 
had  the  effect  of  increasing  the  coke  consumption,  but  the  flues 
became  overheated  and  the  bench  still  did  not  heat  properly.  * The 
choked  nostrils  offered  a resistance  to  the  free  passage  of  the  pro- 
ducer gas  from  the  generator  to  the  combustion  chamber,  and 
diminished  the  effective  draft  through  the  fire  to  such  an  extent 
that  the  formation  of  the  necessary  amount  of  producer  gas  was 
prevented.  Increasing  the  damper  opening  caused  such  a pull 
in  the  combustion  chamber  that  the  effect  of  the  choked  nostrils 
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was  overcome,  but  the  products  of  combustion  were  drawn  too 
quickly  to  the  stack,  resulting  in  overheated  waste  gas  flues  and 
irregular  heats  in  the  retorts.  Evidently  some  means  must  be  de- 
vised to  get  sufficient  producer  gas  into  the  combustion  chamber 
without  disturbing  the  normal  condition  of  affairs  above  the 
furnace  arch. 

It  was  decided  then  to  put  a small  steam  jet  blower  in  the  pri- 
mary flue  in  order  to  produce  a forced  draft  under  the  grate,  and 
enable  us  to  reduce  the  stack  damper  opening  and  restore  normal 
conditions  above  the  furnace  arch.  As  soon  as  this  was  done 
conditions  improved,  and  we  were  able  to  get  a satisfactory  heat 
in  the  setting  with  a normal  consumption  of  coke. 

As  a practical  instance  of  the  proper  adjustment,  benches  are 
run  with  the  stack  damper  open  from  5 inches  to  5;^  inches,  the 
damper  being  15  inches  wide.  The  primary  air  slides,  which  are 
7 inches  high,  are  opened  2 inches  and  the  secondary  air  slides, 
also  7 inches  high,  opened  2^  inches.  With  this  adjustment 
there  is  attained  a high  and  uniform  heat  with  an  average  make 
per  mouthpiece  of  about  11,500  cubic  feet  per  day,  and  an  econ- 
omical consumption  of  coke  in  the  furnace.  The  actual  consump- 
tion of  coke  is  a difficult  matter  to  determine  with  accuracy. 

When  the  fuel  used  in  the  generators  is  coke  from  the  West 
Virginia  coal,  it  has  been  found  necessary  to  clinker  the  fires 
as  often  as  once  in  24  hours.  To  trace  the  effect  of  the 
deterioration  of  the  fire  on  the  production  of  producer  gas, 
and  also  to  see  how  nearly  uniform  conditions  were  maintained  in 
the  setting,  arrangements  were  made  to  analyze  samples  of  pro- 
ducer gas  and  waste  gas  at  regular  intervals  throughout  the  24 
hours.  A number  of  analyses  were  made,  of  which  three  series, 
taken  on  different  days  from  the  same  bench,  are  shown  in  table 
No.  I In  this  particular  instance  it  will  be  noted  that  the  supply 
of  secondary  air  was  slightly  deficient  at  the  end  of  the  first  six 
hours  after  clinkering,  but  was  considerably  in  excess  at  the  end  of 
the  24  hours.  The  reduction  in  quantity  of  producer  gas  is  very 
marked  during  the  last  six  hours,  and  it  is  quite  clear  that  the 
cleaning  of  the  fire  could  not  be  postponed. 

To  investigate  still  further  the  conditions  existing  in  the  setting, 
pressures  were  taken  at  different  points  with  a King’s  Arch  Gauge, 
reading  to  i-ioo  inch.  The  pressure  conditions  were  found  to  be 
quite  uniform  on  the  benches,  and  the  results  tabulated  in  table 
No.  2 are  representative  of  all. 


Table  No.  i. — Analyses  of  Producer  Gas  and  Waste  Gases  From  Regenerative  Setting. 

Series  No.  i.  Series  No.  2.  Series  No.  3. 

Samples  taken  6 hours  after  dinkering  fire. 
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Notes  to  Table  No.  i. 

Producer  gas  samples  taken  under  furnace  arch. 

Waste  gas  samples  taken  in  waste  gas  flues,  above  stack  damper. 
All  samples  were  taken  two  {2)  hours  after  charging  furnace 
with  coke  and  one  (i)  hour  after  shaking  up  fire. 

Adjustment  of  Dampers. 


Stack  damper  opening 
Primary  air  opening.. 
Secondary  air  opening 


5^  inches  x 15  inches 
2%  “ X 7 

25^  " X 7 “ 


Table  No.  2.  — Pressures  at  Different  Points  in  Full 
Depth  Regenerative  Setting 


Bench  No.  15. 

Bench  No.  17. 

Bench  No.  18. 

Chimney  flue,  below  stack  damper 

-0.  I 9 

-0.18" 

-0  2 2 

Waste  gas  flue,  above  “ ‘‘ 

-0.  TO 

-0. 10 

~0.  10 

Entrance  to  recuperative  flues. . . . 

0.00 

0.00 

0.00 

Combustion  chamber. 

0.00 

0.00 

0,00 

Below  furnace  arch 

0.00 

0.00 

0 00 

Under  grate 

-O.OI 

-0.02 

-001 

Entrance  to  primary  air  flue 

-0.03 

-0.03 

-0.03 

“ “ secondary  “ 

-0.06 

-0.07 

-0.05 

Adjustm.ent  for  slides,  etc.: 

Stack  damper  opening 

5/2"  X 15'' 

xis" 

Primarv  air  “ 

2"  X 7" 

2"  X f’ 

X 7' 

Secondary  air  

2^"  X 7" 

X 7" 

2^"  X 7" 

Maximum  vacuums: 

Chimney  idue,  damper  closed  . 

-0  26 

-0  25 

-027 

Primary  flue,  prim,  slide  closed 

-0,07 

o^ 

0 
6 

1 

-0.06 

Secondary  “ sec.  “ 

-0.09 

-0.09 

-0.08 

As  has  been  said,  the  care  of  the  fire  is  most  important.  The 
fires  should  be  clinkered  often  enough  to  keep  them  in  good  con- 
dition, but  no  definite  rule  can  be  given  for  this,  as  the  character 
of  the  fuel,  amount  of  ash  it  contains,  hardness  of  clinker  formed. 
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etc.,  will  be  found  to  be  the  controlling  factors.  With  the  coke 
from  Pennsylvania  coal,  we  have  found  it  best  to  clinker  every  48 
hours.  About  once  in  four  hours  the  fire  is  shaken  up  thoroughly 
with  a slicing  bar,  running  it  up  along  the  side  walls  to  cut  otf  any 
loose  clinker,  which,  if  allowed  to  remain,  is  likely  to  harden  and 
become  difficult  to  remove.  With  coke  from  West  Virginia  coal, 
the  character  of  the  ash  makes  it  necessary  to  clinker  the  fires 
every  24  hours,  and  the  fires  are  also  shaken  up  every  two  hours 
instead  of  every  four.  Every  effort  should  be  made  to  keep  the 
fires  in  uniform  condition  and  to  prevent  the  coke  from  getting 
low  in  the  furnace.  About  15  minutes  before  feeding  the  fire  with 
coke,  the  charging  door  should  be  opened  and  the  coke  pushed 
well  to  the  back  of  the  furnace.  This  is  of  material  assistance  in 
maintaining  a uniform  bed  of  coke.  The  door  covering  the 
charging  hole  should  be  carefully  watched  to  see  that  it  fits  tightly, 
and  that  no  air  is  drawn  in  stt  that  point,  to  cause  secondary  com- 
bustion under  the/ furnace  arch.  Whenever  this  door  gets  red  hot 
it  is  an  indication  that  the  coke  is  too  low  in  the  furnace,  or  that 
secondary  combustion  is  taking  place  below  the  furnace  arch. 

It  is  difficult  to  explain  how  to  clinker  a fire,  as  it  is  an  art  that 
must  be  learned  in  actual  practice,  but  it  should  be  done 
thoroughly  and  quickly.  The  general  method  is  to  drive  second- 
ary bars  through  the  fire  above  the  clinker  line,  in  order  to  support 
the  coke  while  the  clinker  and  ashes  are  being  removed.  Enough 
of  the  regular  grate  bars  are  taken  out  to  allow  the  clinker  and  ash 
to  fall  into  the  ash  pit,  the  haid  clinker  is  cut  away  with  chisel 
, bars,  and  as  soon  as  the  fire  is  cleaned  the  regular  grate  bars  are 
put  back  in  place,  the  temporary  bars  withdrawn  and  the  coke 
allowed  to  fall  upon  the  grate.  Care  should  be  taken  that  there 
is  a sufficient  body  of  coke  in  the  fire  to  prevent  cold  air  from  be- 
ing drawn  into  the  setting.  It  is  the  usual  custom  to  use  flat  bars 
3 X ^ inch  for  the  temporary  bars,  but  where  the  fire  is  difficult 
to  clinker,  we  have  found  that  these  bars  become  hot  and  will  not 
hold  the  fire  up  long  enough.  We,  therefore,  use  square  bars  of 
1 inch  iron  and  have  found  them  much  more  satisfactory. 

We  have  not  found  it  good  practice  to  admit  steaui  under  the 
grate  for  the  reason  that  the  quantity  of  steam  admitted  cannot  be 
controlled  with  sufficient  accuracy,  and  the  result  is  likely  to  be 
an  irregular  production  of  producer  gas,  and,  of  course,  irregular 


xii 

heating  of  the  bench.  Steam  necessary  to  keep  the  grate  bars 
cool  and  to  soften  the  clinker  is  provided  in  a regular  amount  by 
the  evaporation  of  the  water  in  the  ash  pan. 

Coming  now  to  the  work  on  the  charging  floor,  the  one  thing 
which  makes  most  for  smooth  running  is  the  proper  care  of  the 
stand  pipes.  No  matter  how  well  everything  else  may  be  run, 
stopped  stand  pipes  mean  poor  results  and  worn-out,  discouraged 
men.  We  have  found  that  the  only  way  to  avoid  stopped  stand 
pipes  is  to  keep  them  perfectly  clean.  In  other  words,  if  the  pipes 
are  thoroughly  cleaned  every  time  that  a charge  is  put  into  the 
retorts,  they  will  not  stop  up  before  that  charge  is  burnt  off.  This 
is  not  a hard  thing  to  accomplish  if  every  man  does  his  duty  and 
the  work  is  not  neglected.  When  once  the  pipes  begin  to  stop  up 
badly,  it  usually  happens  that  special  attention  is  given  to  the 
worst  pipes,  and  those  which  are  apparently  clean  are  neglected, 
with  the  inevitable  result  that  all  the  pipes  are  more  or  less 
stopped  up  and  the  work  of  the  house  thoroughly  demoralized. 
When  a condition  of  this  kind  arises,  the  only  remedy  is  to  attack 
the  situation  vigorously,  burn  out  the  pipes  to  the  iron,  and  when 
once  clean  see  that  they  are  kept  so. 

The  design  and  character  of  tools  used  for  the  cleaning  of  stand 
pipes  vary  considerably  in  different  works,  and  seem  to  be  con- 
trolled by  local  practice.  The  main  point  is  that  the  pipes  must 
always  be  kept  clean ; the  tools  used  are  of  secondary  im.portance. 
The  augur  described  by  Mr.  Forstall  has  been  and  is  used  with 
marked  success,  but  has  not  been  adopted  in  Philadelphia. 

In  Philadelphia  the  simple  tools  shown  in  Figures  i,  2 and  3 
are  used  and  are  found  very  effective. 

Fig.  I shows  the  principal  cleaning  tool,  known  locally  as  a 
“ basket  bull.”  It  is  made  with  two  lengths  of  handle.  The  tool 
with  the  short  handle  is  used  at  every  draw,  while  the  tool  with 
the  long  handle  is  only  forced  up  the  pipe  once  in  24  hours. 

Fig.  2 shows  a basket  bull  with  a straight,  jointed  handle  used 
for  cleaning  the  stand  pipes  from  the  top.  It  is  difficult  to  force 
the  long  bull  up  the  stand  pipes  belonging  to  the  lower  row  of 
retorts,  so  that  when  these  pipes  are  cleaned  thoroughly  once  in 
24  hours,  the  jointed  bull  is  used  from  the  top.  The  jointing  of 
the  handle  is  simply  for  convenience  in  using  the  tool. 
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Fig.  3 shows  the  “ chipper  ” or  “ cutter,”  which  is  also  made 
with  two  lengths  of  handle,  and  is  used  to  cut  a way  through 
any  obstruction  too  large  to  permit  the  basket  bull  to  pass. 

There  is  seldom  any  necessity  for  using  the  long  cutter,  but  the 
short  one  is  constantly  used  to  cut  away  slight  obstructions  near 
the  bend  in  the  stand  pipes. 

It  is  the  foreman’s  first  duty  at  the  beginning  of  each  shift  to 
measure  the  cleaning  tools  and  see  that  they  are  full  size.  If 
they  are  found  to  be  less  than  6 inches  in  diameter  they  are  sent 
to  the  shop. 

The  j-Q  inch  round  tension  piece  in  the  centre  of  the  basket  bull 
is  very  important,  as  it  prevents  the  ribs  from  squeezing  together. 

In  ordinary  use  these  tools  last  a long  time  and  the  repairs  on 
them  are  slight. 

Spring  steel  is  used  for  the  handle,  because  it  is  stiffer  and 
lighter  than  iron. 

Arranging  the  work  so  as  to  enable  the  foreman  to  fix  repon- 
sibility  for  neglected  pipes,  is  a matter  of  the  first  importance. 
The ''work  is  sure  to  be  neglected  unless  this  is  done,  and  the 
method  we  have  adopted  is  as  follows  : — 

With  machine  charging  and  discharging,  our  working  force  is 
reduced  to  one  man  to  each  two  benches  of  9’s.  The  men  work 
in  pairs,  giving  four  benches  two  men,  and  each  man  is  responsible 
for  the  condition  of  his  particular  two  benches. 

In  addition  to  the  care  of  the  stand  pipes  and  bridge  pipes, 
each  man  sweeps  up  in  front  of  his  two  benches  after  each  charge, 
pushes  the  coke  back  in  the  furnace,  cleans  the  lids  and  in  general 
sees  that  everything  is  kept  in  good  shape. 

This  plan  works  well  and  encourages  the  men  to  feel  a pride  in 
the  condition  and  appearance  of  their  special  charge,  and  they 
have  all  learned  by  this  time  that  careful  attention  to  the  condi- 
tion of  their  benches  really  saves  them  work. 

About  15  minutes  before  the  time  for  drawing  the  charge  the 
lids  are  opened  and  the  stand  pipes  cleaned.  The  men  are  re- 
quired to  force  the  short  bull  up  the  pipe  to  its  full  length.  If  this 
cannot  be  done,  or  if  any  special  difficulty  in  doing  so  is  apparent^ 
the  bridge  cap  is  opened  and  the  pipe  burned  out  then  and  there. 
Usually  three  or  four  minutes  of  this  burning  out  is  sufficient  to 


XV 


enable  the  bull  to  be  passed  up  easily.  Once  in  every  24  hours 
the  bridge  cap  is  opened  and  the  bridge  pipe  thoroughly  cleaned. 
At  this  time  the  long  bull  is  forced  through  the  stand  pipe  from 
the  bottom  clear  to  the  top.  If  this  cannot  be  readily  done,  the 
pipe  is  burned  out  until  the  bull  will  go  up  easily,  which  seldom 
takes  more  than  from  five  to  ten  nainutes. 

Our  men  work  in  three  shifts  of  eight  hours  each,  so  that  the 
care  of  the  eighteen  bridge  pipes  belonging  to  two  benches  is 
divided  among  the  three  men  who  succeed  each  other  in  charge 
of  these  two  benches  during  the  24  hours,  each  rhan  having  his 
particular  six  bridge  pipes  to  clean.  This  thorough  cleaning  of 
the  bridge  and  stand  pipes  is  done  at  the  beginning  of  each  shift, 
and  is  the  first  and  most  important  duty  of  each  man.  This  sys- 
tem carefully  carried  out  will  certainly  result  in  entire  freedom 
from  stopped  stand  pipes.  Even  though  running  with  high  heats 
and  using  a class  of  coal  which  makes  a very  pitchy  tar,  stopped 
stand  pipes  have  become,  with  us,  a thing  of  the  past. 

While  clean  stand  pipes  make  smooth  running,  good  carboniza- 
tion results  depend  upon  the  way  the  coal  is  put  into  the  retorts, 
the  size  of  the  charge  in  relation  to  the  size  of  the  retort,  and  the 
even  distribution  of  the  heat  throughout  the  setting.  The  charge 
must  be  put  in  as  nearly  level  as  possible,  neither  banked  up  in 
front  nor  in  the  back,  and  the  heats  must  be  so  evenly  distributed 
that  this  charge  will  be  burnt  off  in  all  parts  as  nearly  as  possible 
at  the  same  time. 

In  coal  gas  work  there  is  no  such  thing  as  averaging  results. 
Having  one  half  a charge  too  much  burnt  off  and  the  other  half 
too  little  will  not  make  an  average  of  one  charge  well  burnt  off. 
In  the  same  way  all  of  the  retorts  in  each  bench  throughout  the 
house  must  be  evenly  heated,  as  a hot  bench  will  not  in  any  way 
average  up  the  results  with  a cold  bench.  Each  retort  and  every 
part  of  each  retort  must  be  properly  heated  and  each  charge 
evenly  put  in  to  secure  the  best  results.  The  charge  of  coal 
naturally  burns  off  first  on  the  outside,  leaving  the  core  not  yet 
thoroughly  carbonized.  We  have  found  it  of  material  advantage 
to  break  the  charge  with  a long  slicing  bar  about  an  hour  before 
the  time  for  drawing  it.  We  were  led  to  do  this  because  we  have 
often  noticed  that  when  a lid  is  opened  a charge  may  appear  to  be 
thoroughly  burned  off,  but  as  soon  as  it  is  stirred  up  by  the  drawing 
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rakes  a very  considerable  amount  of  gas  comes  off.  The  gas  lost 
when  the  retorts  are  opened  for  this  purpose  is  much  more  than 
compensated  for  by  the  better  burning  off  of  the  charge.  As  a 
matter  of  fact,  if  this  method  of  breaking  up  the  charge  is  adopted 
the  time  for  cleaning  the  stand  pipes  can  with  advantage  be  moved 
back  an  hour,  so  that  the  stand  pipes  can  be  cleaned  and  the 
charge  broken  up  with  the  one  opening  of  the  lid.  In  this  case 
the  pipes  are  first  cleaned  and  then  the  slicing  bar  is  used  to 
loosen  up  the  charge  and  the  lid  closed.  At  the  time  for  drawing 
and  charging  the  retorts  an  hour  later,  nothing  has  to  be  done  to 
the  stand  pipes,  and  the  work  of  charging  the  retorts  proceeds 
rapidly  and  without  interruption  or  delay. 

Putting  in  a level  charge  of  coal  is  easily  managed  if  the  work  is 
done  with  a properly  constructed  machine,  but  failing  this  we  have 
found  scoop  charging  to  be  much  superior  to  hand  charging. 
Even  with  scoop  charging,  however,  it  is  difficult  to  get  the  coal 
placed  in  sufficient  quantity  at  the  back  of  the  retort.  The  even 
distribution  of  heat  throughout  the  setting  can,  to  a certain  ex- 
tent. be  controlled  by  charging  the  most  coal  where  the  retort  is 
hottest,  which  usually  will  be  in  the  back  of  the  retort.  It  is 
better,  however,  to  put  the  coal  in  evenly  and  obtain  even  distri- 
bution of  heat  by  other  means. 

The  back  of  the  retort  being  the  hottest  part  of  the  setting  under 
normal  conditions,  the  heat  can  be  brought  forward  by  reducing 
the  supply  of  producer  gas  at  that  point.  To  do  this  the  nostrils 
are  partly  or  wholly  covered  with  tiles,  which  are  pushed  over  the 
nostrils  a little  at  a time  until  the  adjustment  is  found  by  the  re- 
sults to  be  about  right.  It  is  generally  necessary  to  entirely  cover 
the  back  row  of  nostrils,  and  sometimes  an  additional  row  under 
the  middle  retort.  If  the  side  nostrils  are  big  enough,  we  believe 
that  overheating  of  the  middle  bottom  retort  can  be  entirely  pre- 
vented by  sufficiently  reducing  the  size  of  the  nostrils  directly 
under  this  retort.  Unfortunately  the  side  nostrils  in  our  setting 
are  not  big  enough  to  permit  us  to  cover  the  middle  nostrils  to  the 
extent  required,  although  we  have  been  able  to  prove  to  our  own 
satisfaction  that  in  this  way  the  excessive  heat  of  the  bottom 
middle  retort  can  be  overcome. 

Proper  attention  to  scurfing  the  retorts  is  a matter  of  import- 
ance. The  carbon  should  never  be  allowed  to  accumulate  to  an 
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extent  that  will  interfere  with  the  normal  operation  of  the  retorts, 
A good  rule  is  to  scurf  so  many  retorts  each  day  that  the  entire 
number  will  be  gone  over  once  a month. 

In  laying  out  the  work  of  the  charging  floor  we  have  found  it 
most  satisfactory  with  four  hour  charges  to  draw  one  fourth  of  the 
retorts  each  hour.  This  arrangement  equalizes  the  work  on  the 
men  and  the  make  of  gas  and  also  divides  periods  for  charging 
the  furnace.  An  equal  number  of  the  furnaces  are  charged  every 
round  instead  of  charging  them  all  on  the  same  hour,  as  is  some- 
times the  practice. 

The  general  efficiency  of  the  work  in  the  retort  house  is  pro- 
moted by  having  strict  rules  in  regard  to  cleanliness.  Everything 
about  the  house  should  be  kept  as  clean  as  possible.  The  lids, 
the  settings  themselves  and  the  floor  should  be  kept  clean  at  all 
times. 

Arrangements  should  be  made  to  provide  suitable  places  for 
keeping  the  necessary  tools  and  they  should  be  kept  in  their 
places.  The  men  will  do  better  work,  take  more  pride  in  their 
work,  and  the  carbonization  results  will  be  better  if  all  work  is 
done  in  a tidy  and  neat  manner. 

The  proper  relation  of  the  cross  section  area  and  the  shape  of 
the  retort  and  the  size  of  the  charge  is  too  large  and  important  a 
subject  to  be  properly  discussed  in  a paper  of  this  character,  but  it 
may  be  of  interest  to  give  some  account  of  our  experience  in  de- 
termining the  proper  weight  of  charge  for  our  fixed  conditions. 
Our  settings  are  standard  setting  of  9’s  with  retorts  16"  x 26"  x 9' 
long,  designed,  we  were  told,  to  turn  out  a make  of  10,000  cubic 
feet  per  retort  per  day,  with  a yield  of  5 cubic  feet  per  pound  of 
coal  carbonized.  Our  earlier  practice,  was,  therefore,  to  charge  an 
average  of  about  330  pounds  per  retort,  burning  off  the  charge  in 
four  hours,  so  that  to  obtain  the  desired  10,000  cubic  feet  it  was 
necessary  to  get  as  large  a yield  as  possible  from  the  coal.  With 
this  method  of  working,  things  did  not  go  in  a satisfactory  manner. 
We  had  difficulty  in  keeping  the  stand  pipes  clean,  and  were 
annoyed  by  an  excessive  amount  of  free  carbon  in  the  tar.  This 
was  of  importance  to  us,  not  only  on  account  of  the  inconvenience 
and  expense  caused  by  thick  tar  in  the  mains,  but  because  the 
contractor  for  the  tar  seriously  complained  of  its  quality.  We 
were  at  a loss  to  explain  the  exact  cause  of  this  condition,  and 
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were  led  to  undertake  a systematic  attempt  to  study  the  conditions 
controlling  the  formation  of  free  carbon,  coming  to  the  conclusion 
that  the  carbon  was  formed  in  the  retort  by  the  contact  of  the  gas 
with  the  hot  sides  of  the  retort.  We  concluded  that  if  we  could 
fill  the  retort  as  nearly  full  of  coal  as  possible,  that  we  might  be 
able  to  overcome  the  difficulty. 

Following  this  idea,  we  charged  a number  of  benches  by  hand, 
putting  500  lbs.  of  coal  in  a retort  and  burning  it  off  in  six  hours.  We 
found  that  under  similar  conditions,  charging  the  same  amount  of 
coal  per  retort  per  24  hours,  that  the  six  hour  charges  gave  very 
much  less  carbon  in  the  tar  than  the  four  hour  charges.  To  test 
this  point  thoroughly,  we  arranged  to  charge  the  entire  stack  with 
500  lbs.  of  coal  per  retort  and  six  hour  charges.  We  made  this 
change  anticipating  greatly  improved  results,  but  were  surprised 
to  find  that  with  the  single  exception  of  reducing  the  amount  of 
carbon  in  the  tar  the  change  was  decidedly  for  the  worse.  The 
candle  power  was  lower,  and  we  got  less  gas  per  pound  of  coal. 
When  the  retorts  were  opened  the  charge  appeared  well  burnt  off, 
but  as  soon  as  the  drawing  rake  touched  the  charge  it  became 
evident  that  the  coal  in  the  center  was  not  thoroughly  carbonized. 
It  seemed  impossible  to  increase  the  heat  to  a point  that  would 
thoroughly  carbonize  this  large  charge.  The  retorts  being  so  full 
of  coal,  also  gave  us  a great  deal  of  trouble  in  drawing  the  coke 
and  our  drawing  machines  were  constantly  breaking  down. 

In  studying  up  the  results  obtained  in  coke  oven  practice,  it  ap- 
peared that,  in  spite  of  the  fact  that  all  of  the  gas  was  eventually 
driven  out  of  the  coal,  the  yields  and  candle  power  were  low, 
as  compared  with  retort  practice.  We  then  determined  to  make 
some  laboratory  experiments  that  might  throw  some  light  upon 
the  subject.  These  experiments  were  designed  to  show  : First, 
whether  the  temperature  of  carbonization  had  any  effect  upon  the 
total  quantity  of  volatile  matter  driven  off ; and  second,  how  such 
,an  effect  would  be  modified  by  variation  in  the  mass  of  coal. 

A weighed  sample  of  coal  was  placed  in  a closed  crucible  and 
exposed  to  a low  red  heat,  until  no  further  gas  was  given  off.  The 
crucible  was  then  heated  to  the  highest  temperature  to  be  obtained 
with  a blast  lamp,  cooled  and  weighed.  The  loss  in  weight  repre- 
sented the  volatile  matter  driven  off. 

A second  sample  was  carbonized  at  a bright  red  heat,  driving 
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off  the  last  traces  of  volatile  matter  with  a blast  lamp  as  before. 
The  experiment  was  continued  by  successively  carbonizing  i 
gram,  3 grams  and  6 grams  by  each  of  the  methods  above  de- 
scribed. The  results  obtained  are  given  below.  Each  experi- 
ment was  repeated  a sufficient  number  of  times  to  eliminate  ex- 
perimental errors,  and  the  figures  tabulated  are  the  average 
resuits  : — 


Quantity  of  Coal  Taken. 
Volatile  matter  given  off,  low 

I Gram. 

3 Grams. 

6 Grams 

red  heat  

36.03^ 

34-71^ 

33-77^ 

Volatile  matter  given  off. 

bright  red  heat 

38.86^ 

37.22^ 

36  42^ 

The  conclusions  reached  were:  (i)  When  gas  coal  is  carbon- - 
ized  in  a closed  retort,  and  the  carbonization  is  complete,  the  pro- 
portion between  the  weight  of  the  coal  left  in  the  retort  and  the 
weight  of  the  volatile  matter  driven  off  is  greatly  affected  by  the 
temperature  of  the  retort  and  the  mass  of  coal  carbonized.  (2) 
The  percentage  of  the  volatile  matter  driven  off  varies  directly  as 
the  temperature  of  the  retort  and  inversely  as  the  mass  of  coal. 
The  practical  application  of  these  conclusions  to  our  work  seemed 
to  account,  in  a measure,  for  the  poor  results,  and  to  point  to  more 
rapid  carbonization  and  smaller  charges.  Consequently  we  deter- 
mined to  make  a radical  change  by  adopting  three-hour  charges. 

We  began  by  charging  250  lbs.  of  coal  every  three  hours,  so  as 
to  carbonize  2,000  lbs.  per  retort  in  24  hours,  as  we  had  been 
doing.  The  make  of  gas  and  candle  power  showed  an  immediate 
improvement,  but  in  a short  time  we  had  blocked  the  take-off  main 
with  lamp  black,  the  stand-pipes  stopped  faster  than  we  could 
clean  them,  and  the  tar  became  so  thick  that  it  would  barely  run 
in  a 12-inch  pipe.  To  keep  going  at  all  we  were  obliged  to 
charge  the  retorts  so  heavily  that  the  yield  fell  very  low.  It 
was  now  apparent  that  we  had  not  appreciated  the  effect  of  a 
small  charge  in  a large  retort,  and  that  the  large  exposed  surface 
of  the  highly  heated  retort  was  the  cause  of  the  excessive  amount 
of  lamp  black.  The  fact  that  there  is  a minimum  allowable  pro- 
portion between  the  cross-section  areas  of  retort  and  charge  was 
brought  home  to  us  in  a vigorous  and  conclusive  manner. 

The  experience  was  valuable,  and  enabled  us  to  understand 
many  things  that  had  hitherto  puzzled  us.  AVe  reasoned  thus  : 
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Since  high  heats  and  quick  carbonization  are  necessary,  we  must 
increase  the  temperature  of  the  retort;  and  to  avoid  excessive 
free  carbon  the  charge  must  be  as  large  as  possible  in  proportion 
to  the  size  of  the  retort.  This  brought  us  directly  back  to  our 
four-hour  charges,  but  instead  of  pushing  for  yield  and  dropping 
the  heats  when  the  tar  became  too  heavy,  we  temporarily  neglected 
the  question  of  yield  and  charged  the  retorts  heavily  enough  to 
keep  things  smooth  as  the  heats  of  the  retorts  increased.  This 
plan  worked  admirably  and  we  have  had  no  trouble  since. 

For  the  past  year  we  have  been  turning  out  steadily  over  ii,ooo 
cubic  feet  per  retort  per  day,  corrected  to  60^  F.,  sometimes  as 
high  as  12,000  cubic  feet,  and  without  injury  to  retorts  or  settings. 
We  have  one  stack  of  18  benches  which  has  been  steadily  under 
lire  for  more  than  two  years,  and  it  is  still  in  good  condition. 
Only  three  bottom  middle  retorts  have  been  blanked,  and  two  of 
these  were  lost  the  first  year.  We  have  no  trouble  with  the  tar  or 
with  stopped  stand  pipes,  and  the  candle  power  and  yield  are 
satisfactory.  The  heats  necessary  to  be  maintained  are  so  high 
that  we  have  about  reached  the  limit  of  the  temperature  to  which 
we  dare  subject  the  brickwork  of  our  settings,  but  we  feel  con- 
vinced that  we  could  obtain  still  better  results  if  we  could  put  the 
weight  of  the  charge  still  higher.  In  other  words,  the  results  of 
our  experience,  while  satisfactory  in  a measure,  only  show  that 
lor  our  fixed  conditions  a four-hour  charge  is  better  than  either  a 
three  or  five-hour  charge,  and  that  400  lbs.  of  coal  can  be  carbon- 
ized in  four  hours  with  reasonable  efficiency. 


TAR  AND  WATER  FROM  WATER-GAS. 


Written  for  the  Twenty-ninth  Annual  Meeting  of  the  American 
Gas  Light  Association,  by  Wm.  E.  McKay,  Boston,  Mass. 

The  tar  resulting  from  the  use  of  crude  oil,  gas  oils,  or  naphtha, 
in  the  manufacture  of  gas,  is  conveniently  called  oil-tar;  the  name 
suggests  a cause  and  an  effect  as  in  the  case  of  coal-tar.  Papers 
on  the  subject  presented  before  this  and  kindred  associations  have, 
dealt  with  many  features  of  the  formation,  separation,  distillation 
and  use  of  water-gas  tar,  oil-gas  tar,  or  preferably,  oil-tar.  (See 
Note  A,  at  end  of  paper.) 

I'he  Committee  on  Research  has  kept  the  subject  on  its  per- 
manent list,  and  this  action,  with  the  Secretary’s  request  for  addi- 
tional communications,  induces  an  inquiry  as  to  the  reason  for  the 
continued  attention  given  to  oil-tar.  Is  there  an  increasing  amount 
of  oil-tar  made  ? Has  oil-tar  a greater  value  than  formerly  ? 
(NoteB.)  Has  the  presence  of  oil-tar  become  a nuisance  that 
requires  abatement  ? Or,  are  more  companies  learning  that  in  the 
value  of  this  by-product  there  is  a larger  percentage  of  the  cost  of 
the  raw  material  than  there  is  in  the  ammonia  from  gas  coal  ? 

Massachusetts  is  in  the  van  of  industrial  development,  and  for 
14  years  the  reports  of  the  Board  of  Gas  Commissioners  have  in- 
cluded data  that  will  furnish  nearly  complete  information  on  some 
of  these  points.  I have  tabulated  the  data  so  that  an  inspection 
of  the  tables  will  show  the  changes  in  the  manufacture  of  gas  and 
in  the  sales  of  residuals,  in  Massachusetts,  during  the  past  14  years. 
In  all  cases  the  years  end  on  June  30th.  To  simplify  the  figures 
small  fractions  have  been  discarded,  and  in  a few  insignificant 
items  an  incomplete  return  to  the  Board  has  made  necessary  an 
unimportant  estimate. 

Note  C,  Table  i.  This  shows,  in  cubic  feet  and  in  percentages, 
the  coal-gas,  the  water-gas,  and  the  oil-gas  made  in  the  State,  also 
the  total  gas  made.  Oil-gas  never  equaled  one-half  of  one  per 
cent,  of  the  total.  In  1887,  one  per  cent,  of  the  total  gas  made 
was  water-gas;  in  1897,  64  per  cent,  of  the  total  was  water-gas. 
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The  water-gas  made  in  1899  is  115  times  the  water-gas  made  in 
1887;  but  in  1899  the  coal-gas  made  is  only  ^ of  the  coal-gas 
made  in  1887. 

The  enriching  oils  used — the  sources  of  oil-tar  - are  given  in 
Notes  D,  E and  F,  Tables  II,  III  and  IV,  for  coal-gas,  water-gas 
and  oil-gas,  respectively.  The  oil  used  per  1,000  cubic  feet  of  gas 
made  is  also  given.  In  the  case  of  coal-gas,  Note  D,  Table  II, 
the  oil-tar  made  has  mixed  with  and  probably  improved  the  quality 
of  the  product  sold  as  coal-tar.  It  is  noticeable  that  in  1900,  the 
oil  used  per  1,000  cubic  feet  of  coal-gas  is  about  3/5  the  oil  used 
in  1887,  although  (see  Note  G,  Table  V,)  the  cannel  used  in  1887 
was  1.9  per  cent,  of  the  total  coal,  while  in  1900  the  cannel  was 
only  one-half  of  one  per  cent,  of  the  total  coal.  This  must  denote 
that  the  higher  candle-power  is  now  more  generally  obtained  by 
mixing  with  enriched  water-gas. 

In  Note  E,  Table  III,  for  water-gas,  is  also  given  the  percentage 
of  each  kind  of  enricher  used.  In  1900,  the  enricher  per  1,000 
cubic  feet  is  only  ^ the  amount  used  in  1887.  Naphtha  has 
steadily  been  the  chief  enricher,  crude  oil  having  considerable  use 
until  1897;  after  1897  gas-oil  is  increasingly  used,  and  in  1900 
gas-oil  furnishes  55  per  cent,  of  the  total  oils  used,  pointing  to  a 
larger  production  of  oil-tar. 

Note  F,  Table  IV,  gives  the  data  for  oil-gas,  but  the  tar  from 
this  source  is  evidently  a small  fraction  of  the  total,  though  not 
one  to  be  neglected  by  makers  of  oil-gas. 

Note  G,  Table  V, — coal  carbonized  and  coal-gas  made.  The 
gas  per  ton  of  coal  has  decreased  as  the  enriching  oil  has  decreased. 
The  estimate  of  12.5  gallons  tar  sold  per  ton  of  coal  is  perhaps  too 
high;  but  even  at  this  figure,  1900  shows  nearly  2.3  times  as  much 
received  per  gallon  as  in  1887.  Coal-tar  and  pitch  were  put  on 
the  free  list  October,  1890  (corresponding  to  year  1891  in  tables)? 
before  that  date  the  duty  was  ad  valorem,  10  per  cent  on  tar,  20 
per  cent,  on  pitch. 

Note  H,  Table  VI, — total  income  from  sales  of  residuals,  and 
sales  of  coke,  tar  and  ammonia;  also,  the  percentages  for  each 
residual. 

Note  J,  Table  VII, — for  coal-gas,  income  from  sale  of  residuals 
per  ton  of  total  coal  used.  Here,  ammonia  is  an  entirely  satis- 
factory basis  for  comparison,  as  this  cannot  be  converted  within 
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the  works,  into  fuel,  like  coke  or  tar,  and  the  return  represents 
accurately  all  the  value  received  from  this  by-product. 

Note  K,  Table  VIII,  gives  returns  from  sales  of  residuals  for 
one  company,  making  water-gas  only,  and  shows,  the  oils  used,  the 
tar  burned,  and  the  net  return  from  tar  sold,  per  i,ooo  cu.  ft. 
of  gas  made.  With  a due  allowance  for  value  of  tar  burned,  the 
total  value  of  the  oil-tar  made  per  i,ooo  for  1900,  is  higher  than 
the  average  return  (for  the  State)  from  ammonia  sold  per  1,000 
cubic  feet  of  coal  gas  made. 

If  manufacture  in  Massachusetts  is  fairly  representative  of  the 
whole  country,  these  tables  demonstrate  that  oil-tar  is  being  made 
in  increasing  quantities,  and  that  it  is  a marketable  product,  invit- 
ing the  profitable  attention  of  gas  makers.  (Note  L.) 

How  much  oil-tar  is  made  per  1,000  cubic  feet  of  water-gas? 
Some  answers  to  this  question  are  given  in  Note  M.  The  frac- 
tional distillation  of  the  oil  will  give  some  knowledge  of  the  tar 
that  can  be  expected.  In  Note  N are  given  typical  distillations 
that  were  exhibited  at  the  Gas  Exposition  in  Madison  Square 
Garden,  New  York,  1897.  With  Lowe  double  superheater  appar- 
atus, I have  found  the  yield  of  tar  for  the  corresponding  oils  to  be. 

With  crude  oil,  maximum  15.1  ^ 
minimum  1 1.8  ^ 
average  13.5  ^ 

With  gas  oil,  maximum  18.3  ^ 
minimum  12.3  <fo 
average  156^ 

With  Naphtha,  maximum  3.5  ^ 
minimum  1.7  <fo 
average  2.6  ^ 

These  percentages  refer  to  tar  almost  entirely  free  from  water,  and 
are  determined  by  the  use  of  large  quantities  of  oils  during  long 
periods  of  time. 

'Fhe  system  we  have  developed  for  separating  the  tar  from  the 
gas,  and  the  water  from  the  tar,  is  simple,  and  has  been  in  part 
described  at  several  meetings  of  the  New  Englarid  and  other 
Associations.  At  the  wash-box  the  seal  is  carried  as  light  as 
possible.  The  water  supply  for  the  wash-box  is  drawn  from  the 
tar-well  that  receives  the  water  and  tar  flowing  from  the  condensers 
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and  scrubbers.  The  suction  of  the  circulating  pump  is  at  a level 
that  returns  mostly  water  to  the  wash-box,  the  tar  emulsion  flowing 
slowly  on  into  other  sections  of  the  tar-wells.  The  water  enters 
the  wash-box  at  i6o^  to  170^,  and  the  overflow  from  the  wash- 
box  (returning  to  the  same  tar-well  from  which  it  was  drawn),  is 
tyo^  to  i8o^.  The  gas  leaving  the  wash-box  is  saturated  with 
aqueous  and  tarry  vapors  at  186^^  to  192°.  The  gas  is  cooled  by 
water  in  tubular  condensers,  and  by  air  outside  the  dry  scrubbers; 
it  meets  no  fresh  supply  of  water  until  it  enters  the  station  meter. 
The  gas  is  cooled  to  between  50^  and  70°  as  it  enters  the  puri- 
fiers; the  tar  and  water  that  are  then  mechanically  carried  by  the 
gas  are  absorbed  by  layers  of  shavings  in  the  usual  way.* 

No  auxiliary  heat  is  furnished  in  the  tar-wells,  where  the  onward 
flow  is  only  equal  to  the  tar  made  plus  the  excess  of  steam  used 
in  the  Lowe  apparatus;  and  so  the  total  flow  is  1.5  to  3 gallons 
per  1,000  cubic  feet  of  gas.  All  of  this  surplus  water  and  the  tar  are 
pumped  once  each  day  into  a tank,  where  separation  is  effected 
by  heat  from  a steam-coil  near  (but  not  on)  the  bottom  of  the 
tank.  The  usual  amount  of  steam  heat  necessary  for  this  work  is 
represented  by  a fuel  charge  of  ^ lb.  coal  per  1,000  cubic  feet  ot 
gas  made,  but  frequently  twice  this  amount  is  used.  We  have 
several  times  handled  the  oil- tar  from  the  Wilkinson  apparatus, 
and  this  we  have  separated  from  an  emulsion  of  66  per  cent,  water, 
at  a cost  of  ^ of  a cent,  per  gallon  of  tar  recovered. 

The  tank  contents  are  heated  to  212'^,  and  after  the  necessary 
interval  the  steam  heat  is  shut  off, and  the  tank  contents  cooled  to 
150^.  The  tar  is  then  run  out  and  pumped  to  storage;  the  water 
is  run  out  into  a filter  box,  where  small,  screened  generator  clean- 
ings remove  the  traces  of  tar  that  are  yet  held  in  the  water.  The 
tar- wells  and  the  filter-box  were  designed  by  Captain  Walter  R. 
Addicks,  and  give  excellent  service.  In  the  filter-box  one  ton  of 
screened  generator  cleanings  will  clear  the  overflow  from  10 
million  cubic  feet  of  gas,  and  will  then  be  good  boiler  fuel.  The 
water  leaving  the  filter-box  is  colored  with  ash  (from  the  generator 
fuel)  holding  a little  lampblack.  This  ash  and  lampblack  are  very 
light,  and  are  the  troublesome  components  of  the  residuals.  Fhe 


* (See  “Berlin  normals,  Pre-purifiers,”  American  Gas  Light  Journal,  March  4,  1895; 
Vo!.  62,  page  300.  Also  same  journal,  November  12,  1900;  Vol.  73,  page  765, — W.  C.  Morris, 
on  “Removal  of  Tar  from  Water-Gas,”  28th  meeting  American  Gas  Light  Association.) 
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ash  is  of  great  volume  for  small  weight,  and  both  ash  and  lamp- 
black are  nuclei  for  naphthalene  deposits  as  they  travel  with  the 
gas  through  the  apparatus.  (Note  O.) 

The  lampblack,  especially,  is  the  general  cause  of  any  occasional 
retardation  in  the  separation  of  the  tar  emulsion.  In  fact,  1 think 
that  this  small  amount  of  free  carbon  should  receive  the  blame 
indiscriminately  laid  upon  oil-tar  emulsion.  In  coal-gas  manu- 
facture, with  zero  seal  in  the  hydraulic  main,  the  gas  temperature 
is  relatively  low,  much  of  the  carbon  remains  in  the  retorts  or 
standpipes,  and  the  tar  absorbs  the  flocculent  lampblack  before 
the  scrubbers  are  reached,  incorporating  it  into  the  general  mass. 
In  water-gas  making,  the  gas,  while  very  highly  heated,  is  forced 
against  a comparatively  heavy  pressure  through  a quantity  of  cool 
water;  after  this  bath,  there  is  some  free  carbon  that  can  never  be 
intimately  blended  with  the  tar.  (Note  P.) 

In  some  of  the  fractions  of  oil-tar  I have  found  12  to  15  per 
cent,  of  pure  benzol,  some  toluol  and  allied  compounds ; some 
succeeding  fractions  are  nearly  all  naphthalene.  Some  of  the  tar- 
oils  are  almost  entirely  a solution  of  benzol  and  naphthalene.  But 
I find  that,  even  with  low  heats,  the  use  of  benzol  or  naphthalene 
solutions  in  the  Lowe  apparatus,  for  enriching  the  water-gas,  will 
break  down  these  fine  oils,  so  that  a large  volume  of  lampblack 
will  be  found  in  the  tar  drains,  and  the  water-gas  will  receive  little 
light-giving  gas.  The  emulsion  of  water  and  oil-tar  separates 
easily  under  moderate  heating,  but  a considerable  quantity  of  black 
and  water  pumped  in  with  the  emulsion  will  either  delay  the 
separation,  or  (occasionally)  completely  prevent  it.  An  analytical 
examination  of  the  tar  emulsion  and  of  the  tar  is  given  in  Note 
Q.  The  maximum  observed  efficiency  of  this  system  was  the 
separation,  from  its  emulsion,  of  3,500  gallons  of  clear  tar  per  day, 
using  a tank  with  a capacity  of  27,000  gallons,  and  fitted  with  a 
steam  coil  of  380  feet  of  one  inch  pipe,  having  a heating  surface 
of  128  square  feet,  and  using  steam  at  no  lbs.  pressure. 

The  Committee  on  Research  suggested  that  the  effect  of  tar 
vapors  on  candle  power  be  determined.  The  composition  of  the 
gas,  and  the  amount  of  hydrocarbons  (tar  vapors)  removed  by 
condensing  and  scrubbing  have  been  carefully  examined  by  J.  E. 
Blomen  (See  “Light,  Heat  and  Power,”  June  15,  1888.)  An  ab- 
stract of  his  work  is  given  in  Note  R.  At  the  Bay  State  Works, 
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in  1901,  a series  of  observations  was  made  on  the  candle  power  of 
the  gas  as  follows  : 

Lowe  Double  Superheater  Apparatus. 

Gas  Loss  of 

'I'emperature.  Duration  Candle  Power.  Candle  Power.  Enricher 

Month.  A B of  Test.  A B Candles.  PerJCent.  Used. 

July  82°  73^  16  days  25.84  25.48  .36=1.4^  Naphtha 

August  85°  72°  20  days  25.58  25.54  .04=0.16^  Gas  Oii 

B is  at  inlet  to  station  meter. 

A is  a point  in  the  line  of  flow  so  that  after  passing  A the  gas 
flows  through  tubular  condensers,  dry  scrubbers,  the  layers  of  filler 
shavings  and  then  the  oxide  in  the  purifiers.  Before  reaching  A 
the  fresh  made  gas  has  passed  through  condensers  and  dry  scrub- 
bers. I do  not  regard  this  test  as  definitive,  and  I doubt  whether 
a fair  average  sample  of  crude  gas — drawn  from  the  apparatus  in 
use — can  be  delivered  unchanged  at  the  burner  in  the  photometer. 

In  1897,  I undertook  an  investigation  of  the  physical  condition 
of  the  gas  at  successive  steps  between  the  wash-box  and  the  street 
main,  but  the  plural  vapors  in  the  gas,  and  the  impossibility  of 
testing  exactly  the  same  gaseous  mixture  at  different  points  along 
the  line  of  flow,  led  me  to  compute  the  elements  of  a table  show- 
ing the  probable  volumetric  and  gravimetric  changes  in  carbu- 
retted  water-gas,  saturated  with  aqueous  vapor  only.  (Note  S, 
Table  IX.)  Since  this  table  was  first  published  (American  Gas 
Light  Journal,  March  8,  1897;  Volume  66,  page  362,)  I have 
made  many  additional  tests  on  the  gas  to  observe  the  volume  of 
tar  and  water  condensed  from  the  gas  by  successive  reductions  in 
temperature.  In  a general  way,  I have  found  that,  above  loo*^, 
the  agreement  is  close  between  the  observed  deposition  of  total 
liquid  (tar  and  water)  and  the  computed  deposition  of  condensed 
aqueous  vapor,  as  given  in  Table  IX.  The  higher  the  temperature 
the  closer  the  agreement.  Thus,  at  the  wash-box,  with  gas  at 
192'^,  saturated  with  vapor,  the  table  indicates  that  each  1,000 
cubic  feet  of  holder  gas  will  take  from  the  wash-box  91  lbs.  (nearly 
II  gallons)  of  water  and  tar.  Then,  measuring  the  water  flowing 
into  the  wash-box,  and  observing  the  rate  of  make  of  the  gas,  I 
find  that  if  the  supply  of  seal  water  falls  below  ii  gallons  per  1,000 
cubic  feet  the  seal  will  be  lost;  i.  e., — the  wash-box  is  being  sup- 
plied with  less  water  than  the  gas  is  taking  away. 
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At  temperatures  below  loo®,  the  agreement  in  Table  IX  between 
theory  and  practice  is  close  if  the  rate  of  flow  of  the  gas  is  slow, 
or  if  the  gas  encounters  sufficient  deposition  surface.  Thus,  in  a 
test  from  45*^  to  36®  on  a large  volume  (70  million  cubic  feet)  of 
gas,  the  collected  condensed  water  and  light  tar-oil  together  agreed 
exactly  with  the  weight  for  water  only,  as  given  in  Table  IX.  But 
if  the  flow  of  gas  is  fast,  and  if  the  tar  and  water  are  not  then  re- 
moved by  scrubbing  or  filtering,  the  temperature  of  the  gas  will 
fall  while  it  still  carries  along  the  condensed  entrained  water  and 
tar.  For  the  purposes  of  design  of  apparatus  and  manufacture  of 
gas,  Table  IX  is  sufficiently  accurate  to  be  of  practical  application. 
For  example,  from  Table  IX  it  can  be  deduced  that,  in  general, 
cooling  water-gas  by  air  is  not  economically  practicable.  In  1900,  at 
the  Bay  State  Works,  a test  was  made  on  cooling  carburetted  water- 
gas  from  180°  to  172*^,  using  5,000  cubic  feet  air  per  minute. 
The  heat  lost  by  the  gas  and  the  heat  absorbed  by  the  air  were  in 
satisfactory  agreement,  and  both  amounts  agreed  with  the  heat  as 
calculated  prior  to  the  test,  from  the  data  in  Table  IX.  It  was 
found  that  cooling  by  air  gave  no  promise  of  economy,  under  the 
existing  circumstances  of  manufacture. 

Where  no  provision  is  made  for  repeated  circulation  of  the 
water  as  supplied  to  the  wash-box,  it  is  evident  that  there  will  at 
once  be  set  up  a heavv  flow,  ranging  in  amount  from  1 1 to  7 gal- 
lons per  1,000  cubic  feet  of  gas  made  (n  gallons  when  running 
high  heats  and  using  hot  water  in  the  wash-box,  7 gallons  when 
running  low  heats  and  using  cold  water  in  the  wash-box).  This 
must  flow  through  the  tar-well,  and  thence  into  some  convenient 
sewer,  river  or  bay.  I have  observed  one  drop  of  tar  and  lamp- 
black spread  evenly  and  without  a break  over  100  square  feet  of 
water  surface.  Thus  an  uninterrupted  overflow  from  the  tar-well 
may  carry  away  to  loss  valuable  tar,  and  may  contribute  cause  for 
complaint. 

When  the  tar  and  water  have  been  separated  from  the  gas,  when 
the  water  has  been  separated  from  the  tar,  and  when  the  tar  has 
been  sold,  or  profitably  used,  this  residual  should  figure  in  the  re- 
cord of  enriching  effect  of  the  oil  used.  If  5 gallons  of  oil  per  i,ooa 
give  30  candle  power  gas,  and  if  there  is  a residual  of  one  gallon 
of  tar  per  1,000,  then — 

the  gross  efficiency  of  the  oil  is  30-7—5=6  candles  per  gallon; 

the  net  efficiency  of  the  oil  is  30^— 4 = 7.5  candles  per  gallon. 
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Four  gallons  of  the  original  enricher  remain  in  the  gas  and  give 
the  measured  illumination.  Any  complete  statement  of  carburetted 
water-gas  should  include  not  only  the  candle  power  of  the  gas, 
and  the  kind  and  amount  of  oil  used,  but  also  the  amount  of  clear 
tar  recovered.  The  best  net  efficiency  per  gallon  of  oil,  at  Bay 
State  Works,  has  been — 

for  gas  oil,  7.29  candles  per  gallon, 
for  naphtha,  6.72  candles  per  gallon. 

It  is  always  to  be  expected  that  laboratory  facts  will  not  agree 
exactly  with  factory  facts.  President  Charles  W.  Elliot,  of  Har- 
vard University,  in  an  address  at  the  Brooklyn  Institute  of  Arts, 
said,  ‘‘Any  one  who  desires  to  attain  to  the  capacity  for  exact 
observation  and  exact  description,  and  knows  what  it  is  to  draw  a 
correct  inference  from  well  determined  premises. ...has  learned  how 
hard  it  is  to  determine  a fact,  and  to  state  it  accurately” 
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Note  A.  Papers  Bearing  upon  Oil-Tar. 


f A.  G.  L.  A.  American  Gas  Light  Association. 
ai;breviations  ) New  England  Association  of  Gas  Engineers. 

-<  O.  G.  L.  A.  Ohio  Gas  Light  Association. 

USED.  I Q Q Pacific  Coast  Gas  Association. 

I W.  G.  A.  Western  Gas  Association. 


In  this,  and  in  succeeding  notes,  all  references  are  to  the  Amer- 
ican Gas-Light  Journal,  by  date  and  by  page,  unless  otherwise 
stated. 


1891,  August 
Vol.  55,  p.  155. 

1891,  Nov.  16. 
Vol.  55,  p.  695. 

1892,  June  6. 
Vol.  56,  p.  810. 

1892,  Aug.  29. 
Vol.  57,  p.  296. 

1892,  Nov.  21. 
A^ol.  57,  p.  729. 

1893,  Jan.  23. 
Vol.  58,  p.  1 14. 


^ Analysis  of  three  samples  of  crude  petroleum. 

I ' — Durand  Woodman. 

( The  manipulation  of  tar  from  carburetted  water-gas. 

( A.  G.  L.  A.  — David  Douglas. 

^ Petroleum  products, — hydro  carbon  employed  in  gas  man- 
( ufacture.  W.  G.  A.  — C.  M.  Higgins. 

^ In  a paper  on  “Enriching  Coal-Gas,”  is  an  analysis  of 
( oil-tar.  — J.  MacKay. 

t Water  gas  condensation. 

} A.  G.  L.  A.  — J.  M.  Rushy. 

\ In  a paper  on  “Naphthalene,”  is  a sketch  of  a still  nov.^ 
I sometimes  used  on  oil-tar. 
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i894»  Jan.  8. 
Vol.  6o,  p.  38. 

1894,  April  9. 
Yol.  60,  p.  5 1 7. 

1894,  May  14. 
Vol.  60,  p.  690, 

1894,  June  1 1. 
Vol.  60,  p.  849. 

1894,  J une  18. 
AML  60,  p.  881 . 

1894,  June  18. 
Vol.  60,  p.  883. 

1894,  Oct.  15. 
Vol.  61,  p.  544. 

1894,  Nov.  5. 
Vol.  61,  p.  654. 

1894,  Dec.  3. 
AMI.  61,  p.  798. 

1895,  Jan.  28. 
Vol.  62,  p.  1 1 9. 

1895,  Nov.  II. 
AMI.  63,  p.  779. 

1896,  Aug.  24. 
Vol.  65,  p.  282. 

1896,  Sept.  14. 
Vol.  65,  p.  410. 

1896,  Nov.  23. 
Vol.  65,  p.  815. 

1896,  Nov.  30. 
Vol.  65,  p.  846. 

1897,  May  31. 
Vol.  66,  p.  857. 

1899,  Mar.  6. 
Vol.  70,  p.  335. 

1899,  Dec.  25. 
AMI.  7i,p.  loii. 

1900,  Feb.  12. 
Vol.  72,  p.  246. 

1900,  Mar.  26. 
Vol.  72,  p.  482. 

1900,  Aug.  20. 
Vol.  73,  p.  282. 

1900,  Aug.  27. 
Vol.  73,  p.  326. 

1900,  Nov.  12. 
Vol.  73,  p.  765. 
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Oil  Gas  Tar. 

— Durand  Woodman. 

In  discussion  of  paper  on  “Coal  tar  pitch,”  is  description 
of  separator  for  water  gas  tar  for  works  making  160 
to  180  million.  — A.  S.  Mii.ler. 

Oil  gas  tar. 

— Durand  AVoodman. 

Separation  of  water  from  (coal)  tar. 

— Theodore  Petersen. 

Filter  for  tar-well  overflow. 

AV.  G.  A.,  AVrinkle  ii.  — C.  M.  Keller. 

Disposal  of  fresh  water  from  water  gas  plant. 

W.  G.  A.,  AVrinkle  18.  — AAA  Lee  Brown. 

Oil  gas.  (see  caption  “Tar,”  page  546.) 

— Noyes,  Blinks  and  Mory. 

Petroleum,  its  products  and  their  relation  to  the  gas  indus- 
try. A.  G.  L.  A.  — C.  II.  Evans. 

Lowe’s  gas  cleaner.  (Patent  specification.) 

The  determination  of  tar  in  gas. 

— AAA  Leybold. 

Technical  analysis  of  asphalts. 

— S.  P.  Sadtler. 

Oil  tar  and  its  uses. 

P.  C.  G.  A.  — J.  B.  Grimwood. 

Tar  extractor.  (Patent  specification.) 

— 1.  N.  Knapp. 

The  Velna  process  for  the  manufacture  of  briquettes  from 
waste  coal  and  mineral  tar. 

Separation  of  water  gas  tar.  A.  G.  L.  A. 

— Alten  S.  Miller. 

An  oil  tar  separator  and  its  results.  AV.  G.  A. 

— J.  R.  Lynn. 

In  a paper  on  “The  nuisance  question  in  gas  works,”  is 
a description  of  a tar  separator. 

N.  E.  A.  G.  E.  — F.  II.  Shelton. 

Texas  petroleum.  (AVith  fractional  distillations.) 

— F.  C.  Thiele. 

In  paper  on  Crystal  Palace  gas-works  is  description  of 
circulating  water  for  wash-box  seal. 

Some  notes  on  oil  and  tar  burning.  (Coal  tar  and  oil  tar.) 
NA  E.  A.  G.  E.  — B.  J.  Allen. 

Some  chemical  and  physical  characteristics  of  California 
petroleum.  — A.  S.  Cooper. 

Tar  extractor  for  tubular  condenser.  P.  C.  G.  A.,AA^rin- 
kle  4.  — R.  L.  Clarke. 

Removal  of  tar  from  water  gas.  A.  G.  L.  A. 

— AV.  C.  Morris. 
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igoi,  Sept.  9.  j Practical  testing  of  oils  for  gas  and  fuel  purposes. 

Vol.  75,  p.  405.  I P.  C.  G.  A.  — L.  P.  Lowe. 


In  “Proceedings  of  American  Gas  Light  Association,”  Vol.  XV, 
pp.  69  and  70,  there  is  description  of  apparatus  for  separating 
water  from  oil  tar. 


Note  B.  Value  of  Oil-Tar. 


References  are  to  the  American  Gas  Light  Journal. 


1891,  Mar.  23. 
Vol.  54,  p.  399. 


We  are  getting  some  6 cents  per  gallon  for  water-gas  tar, 
where  using  crude  Lima  oil.  — F.  H.  Shelton. 


1891,  April  6. 
Vol.  54,  p.  486. 


1891,  June  15. 
Vol.  54,  p.  853. 


f Some  of  it  was  worked  up  by  simple  treatment  into  an  ex- 
j cellent  varnish  for  painting  and  preserving,  selling  for 

j $10  per  Ijarrel.  In  several  places  that  I know  of  6 to  9 

) cents  a gallon  is  a current  price  paid  for  water-gas  tar 

j with  water  eliminated.  O.  G.  L.  A. 

(_  — F.  H.  Shelton. 

f Oil-tar  is  now  turned  over  to  chemical  works  and  tar 
J distillers  at  a price  invariably  in  excess  of  the  cost  of 

I an  equal  quantity  of  the  original  oil,  and  in  some 

f localities  at  double  this  cost.  — A.  G.  Glasgow. 


1891,  Nov.  16. 
Vol.  55,  p.  702. 


C Distillers  buy  tar  with  20%  water  in  it,  and  pay  a price 
^ almost  as  great  as  coal-tar  is  selling  for  in  the  immedi- 

( ate  neighborhood.  A.  G.  L.  A.  — Alitn  S.  Miller. 


1892,  Mar.  14. 
Voh  56,  p.  368. 


( Oil-gas  tar  or  water-gas  tar  is  really  more  valuable,  when 
< once  separated,  than  is  coal-gas  tar.  N.  E.  A.  G.  E. 
( — A.  C.  Humphreys. 


1892,  Mar.  14. 
Vol.  56,  p.  369. 

1892,  June  6. 
Vol.  56,  p.  811. 

1892,  June  6. 
Vol.  56,  p.  812. 


1892,  June  6. 
Vol.  56,  p.  814. 

1892,  Nov.  21. 
Vol.  57,  p.  733. 

1893,  June  5. 
Vol.  58,  p.  809. 

1894,  Nov.  5. 
Vol.  61,  p.  656. 

1896,  Nov.  30. 
Vol.  65,  p.  847. 


( The  tar  from  water-gas  is  unquestionably  for  many  pur- 
poses  of  better  quality  than  coal-tar.  N.  E.  A.  G.  E. 
( — A.  C.  Humphreys, 


f In  Wilmington,  Delaware,  tar  from  oil-gas,  (free  from 
< water,)  is  sold  at  as  good  a price  as  coal-tar.  W.  G.  A. 

( — F.  Egner. 

( Must  regard  tar  made  from  use  of ^ crude  oil  as  a residual 
/ worth  from  4 to  10  cents  per  gallon.  W.  G.  A. 

( — A.  C.  Humphreys. 

5 Cannot  get  4 cents  per  gallon  for  tar  from  crude-oil.  Am 
offered  2.5  cents  per  gallon  for  tar  from  naphtha.  W. 
G.  A.  — C.  R.  Faben. 

( Tar  with  less  than  8%"  water  can  sell  for  about  70  cents  per 
) barrel.  A.  G.  L.  A.,  Question  5.  — W.  R.  Addicks. 

( Coal-tar  should  be  worth  two  or  three  times  more  than 
^ oil-tar,  — Editorial. 

( 2.5  barrels  tar  equal  one  ton  coal,  as  fuel.  A.  G.  L.  A. 
\ —W.  H.  Pearson,  Jr. 


Worth  1.75  cents  per  gallon  in  New  York  City.  Worth 
for  fuel,  1. 125  cents  per  gallon  in  New  York  City.  A. 
G.  L.  A.  — Alten  S.  Miller. 


1898,  Jan.  10. 
Vol.  68,  p.  53. 

1900,  Mar.  26. 
Vol.  72,  p.  485. 


7 cents  per  gallon  at  Key  West.  —“Traveller.” 

V/orth  more  than  2 cents  per  gallon  as  fuel  at  Bay  State 
Gas  Works.  N.  E.  A.  G.  E.  — W.  E.  McKay. 
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Note  C.  Table  I. 

Gas  Made  in  Massachusetts  (Years  End  June  30). 
In  Cubic  Feet. 


Year. 

Coal  Gas. 

% 

Water  Gas. 

% 

Oil  Gas. 

Total  Gas. 

1900 

2,001,542,000 

41 

2,880,360,000 

59 

9,075,000 

4,890,977,000 

1899 

1,864,437,000 

36 

3,265,173,000 

64 

8,372,000 

5,137,982,000 

1898 

C759,332,ooo 

36 

3, 166,847,000 

64 

8,247,000 

4,934,426,000 

1897 

1,654,454,000 

35 

3,079,843,000 

65 

10,965,000 

4,745,262,000 

1896 

1,767,591,000 

38 

2,875,566,000 

62 

14,519,000 

4,657,676,000 

1895 

1,532,989,000 

39 

2,413,266,000 

61 

12,518,000 

3.958.773.000 

1894 

1,544, 787,000 

43 

2,021,897,000 

57 

13,100,000 

3.579.784.000 

1893 

2,110,538,000 

59 

1,466,757,000 

41 

15,589,000 

3,592,884,000 

1892 

2,326,472,000 

65 

1,230,816,000 

35 

13,600,000 

3,570,888,000 

1891 

2,645,861,000 

77 

777,005,000 

23 

13.053.000 

3.435,919.000 

1890 

3,138,120,000 

94 

209,819,000 

6 

12,476,000 

3.360,415.000 

1889 

3,101,200,000 

97 

75,696,000 

3 

11,600,000 

3, 188,496,000 

1888 

2,976,881,000 

98 

47,119,000 

2 

10,402,000 

3,034,402,000 

1887 

2,738,833,000 

99 

28,404,000 

I 

10,600,000 

2,777.837.000 

1886 

10,300,000 

2,636,300,000 

In  1900,  the  gas 

of  the  Massachusets 

; Pipe 

: Line  Compan 

y has  not  been 

included,  because  the  corresponding  residuals  are  not  returned  in  the 
Report  of  the  Board  of  Gas  Commissioners.  Adding  the  664,147,000 
made  (bought)  by  the  Massachusetts  Pipe  Idne  Company,  figures  of  the 
components  and  total  for  the  year  1900  become — 

Coal  Gas.  % Water  Gas.  % Oil  Gas.  Total  Gas. 

1900  2,665,689,000  48  2,880,360,000  52  9,075,000  5,555,124,000 
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Note  D,  'Jable  IL 

Enriching  Oils  Used  in  Coal  Gas  Made  in  Massachusetts. 

In  Gallons. 

(Jil  per 
Oil  per  1,000 


Year. 

Naphtha. 

■■'Gas  Oil. 

Crude  Oil. 

Total 

Oils. 

ton  of 

Total  Coal. 

cu.  ft- 

Gas. 

1900 

69.754 

467,171 

536,925 

2.86 

.27 

1S99 

48,368 

435.729 

'484,097 

2.84 

.26 

1898 

105,650 

438  990 

544,640 

3-38 

•3^ 

1897 

127,172 

425.823 

552,995 

3.62 

•33 

1896 

27.754 

396.767 

23.545 

448,066 

2.78 

•25 

ro 

o^ 

00 

38,120 

422,474 

38,951 

499.545 

3-79 

•33 

1894 

315. 135 

385.570 

99,808 

800,513 

5.62 

•52 

1893' 

197.429 

297G43 

73.281 

568,053 

2.96 

•27 

1892 

292,122 

158,943 

214,978 

666,043 

3*32 

■29 

1891 

1.112,196 

146,421 

310,791 

1,569,408 

7.08 

•59 

1890 

826,755 

239.703 

189,052 

1.255.5^0 

4-45 

.40 

1889 

1.145.356 

235.635 

137.614 

1,518,605 

5-50 

•49 

1888 

I, I 12,228 

J41 ,400 

58,77^ 

1.3^2,399 

4.84 

•44 

1887 

1.045.043 

87.843 

41,906 

1.174,792 

4.67 

•43 

1892 

7.921 

189  r 

12,450 

1890 

46,050 

1889 

56,300 

1888 

23,200 

1887 

10,575 

^ Under  the  head  of  gas  oil,  there  is  included  residuum  as  above. 
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Note  E,  Table  III. 

Enriching  Oils  Used  in  Water  Gas  Made  in  Massachusetts. 


In  Gallons. 


Year. 

Naphtha. 

% 

Gas  Oil. 

io 

Crude  Oil. 

% 

Total  Oils. 

PerM. 

1900 

5,895,090 

45 

7,133,791 

55 

898 

13,029,779 

4-52 

1899 

1 1,985,690 

82 

2,566,953 

18 

350 

14,552,993 

4.46 

1898 

13,396,827 

94 

860,801 

6 

350 

14,257,978 

4.50 

1897 

7,732,688 

56 

4,989,264 

36 

1,094,986 

8 

13,816,938 

4.49 

1896 

7,203,070 

52 

3,356,419 

24 

3,244,197 

24 

13,803,686 

4.80 

o^ 

00 

7,770,199 

67 

3,565,815 

31 

289,679 

2 

11,625,693 

4.82 

1894 

8,877,983 

96 

47,127 

408,672 

4 

9,333,782 

4.61 

1893 

6,943,377 

97 

246,642 

3 

7,190,019 

4.90 

1892 

5,141,406 

85 

919,371 

15 

6,060,777 

4.92 

1891 

3,146,445 

85 

537,822 

15 

3,684,267 

4-74 

1890 

627,690 

59 

443,430 

41 

1,071, 120 

5.10 

1889 

321,309 

77 

97,745 

23 

419,054 

5-54 

1888 

251,554 

83 

49,960 

17 

301,514 

6.40 

1887 

170,823 

100 

170,823 

6,01 

Note  F,  Table  IV. 

Enriching  Oils  Used  in  Oil  Gas  Made  in  Massachusetts. 

In  Gallons. 


Year. 

Naphtha. 

Gas  Oil. 

Crude  Oil. 

Total  Oils. 

Total 

Oil 

Per  M. 

1900 

96.573 

27,203 

123,776 

13.64 

1899 

122,163 

25,459 

147,622 

17.63 

1898 

I 28,1  20 

25,571 

153,691 

18.64 

1897 

67,452 

67,727 

17,790 

152,969 

13-95 

1896 

123,712 

39,630 

19,900 

183,242 

12.62 

1895 

94,901 

21,556 

36,955 

153,412 

12.26 

1894 

36,452 

89,910 

126,452 

9-65 

1893 

89,604 

22,970 

77,592 

190,166 

12.20 

1892 

25,416 

23,450 

74,845 

123,711 

9.10 

1891 

46,075 

18,956 

79,833 

144,864 

I 1. 10 

1890 

34,861 

86,002 

120,863 

9.69 

1889 

43,662 

78,470 

122,132 

i°-53 

1888 

20,061 

5,376 

95,942 

121,479 

1 1.68 

1887 

11,034 

89,380 

100,414 

9-47 
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Note  G,  Table  V. 


For  Coal  Gas  (Massachusetts). 


I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

Coal 

Canncl 

Total 

Gas 

Oil 

(See  Below 

for 

Year. 

Tons. 

Tons. 

Coal. 

Per  Ton. 

Per  Ton. 
Gals. 

Explanation.) 

1900 

186,832 

992 

187,824 

m,657 

2.86 

2,347,800 

4.66 

1899 

169,684 

856 

170,540 

10,933 

2.84 

2,131,750 

4.49 

1898 

159,882 

1,204 

161,086 

10,921 

3-38 

2,013,575 

6.22 

1897 

149,487 

3,068 

152,555 

10,845 

3.62 

1,906,933 

6.50 

1896 

159, 188 

1,950 

161,138 

10,969 

2.78 

2,014,225 

6.46 

1895 

129,560 

2,128 

131,688 

11,641 

3-79 

1,646, 100 

6.15 

1894 

141,243 

1,070 

142,313 

10,848 

5.62 

1,778,913 

6-39 

1893 

190,759 

1,115 

191,874 

11,000 

2.96 

2,398,425 

6-33 

1892 

199,491 

979 

200,470 

11,605 

3-32 

2,505,875 

6.62 

1891 

219,690 

1,987 

221,677 

11,936 

7.08 

2,770,963 

5-67 

1890 

278,991 

3,164 

282,155 

11,122 

4-45 

3,526,938 

3-33 

1889 

273,268 

3,037 

276,305 

1 1,224 

5-50 

3,453,813 

2.69 

1888 

266,850 

4,386 

271,236 

10,975 

4.84 

3,390,450 

2.41 

1887 

1886 

246,657 

235,742 

4,689 

251,346 

10,897 

4.67 

3,141,825 

2.13 

Some  coal-tar  was  burned,  or  disposed  of  otherwise  than  by  sale. 

Some  oil-tar  was  sold,  and  the  income  from  this  is  included  in 
the  total  income  from  sales  of  tar,  as  reported  by  the  Board  of 
Gas  Commissioners.  (See  Note  H,  Table  VI,  for  income  from 
sales  of  residuals). 

Not  all  the  sales  of  oil-tar  are  separately  given  in  the  Commis- 
sioners’ Reports,  but  from  such  companies  as  are  so  reported  it  is 
found  that  — 


In  1900,  72^  of  water-gas  made  yielded  $13,528 
“ 1899,  77^  “ “ “ 9,192 

“ 1898,  79,^  “ “ “ 4>d38 

“ 1897,  80^  “ “ “ IIj825 

“ 1896,  66fc  “ “ “ 1,180 

‘‘  1895,  62,^  “ 4,308 


from  residuals. 


(( 

u 

ti 


From  the  water-gas  yielding  the  above  residuals,  there  was  tar 
burned,  varying  from  70,000  to  537,000  gallons  per  annum. 

As  nearly  as  can  be  determined  from  the  Commissioners’  Re- 
ports, the  total  sales  of  oil-tar  did  not  exceed, — as  follows:  — 

1900  $18,789  1899  $11,938  1898  $5,871 

1897  14,780  1896  1,788  1895  6,498 

Prior  to  1895  the  sales  of  oil-tar  cannot  be  determined. 
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If  the  net  incomes  from  sales  of  coal-tar  thus  determined  are 
considered,  and  if  12.5  gallons  coal-tar  are  sold  per  ton  of  total 
coal  carbonized,  then  (and  only  with  such  qualifications)  Column 
Vri,  Table  V,  gives  the  total  gallons  coal-tar  sold.  Column  VIII, 
Table  V,  gives  average  price,  in  cents,  received  for  the  coal-tar 
sold. 


Note  H,  Table  VI. 

Income  from  Sales  of  Residuals. 

Includes  All  Companies  in  Massachusetts  Reports. 


Year.  Coke. 


1900 

$242,896 

1899 

218,186 

1898 

205,184 

1897 

183,739 

1896 

177,245 

189s 

168,236 

1894 

191.388 

•893 

246,726 

1892 

241,288 

1891 

266,581 

1890 

344.897 

1889 

350,451 

1888 

360,435 

1887 

290,692 

1886 

% T'ar. 


61 

$128,259 

63 

107,718 

57 

00 

to 

54 

138,649 

53 

131.925 

56 

107,959 

60 

113.732 

58 

151.735 

56 

165,940 

60 

157.183 

70 

1 17,604 

74 

92,946 

77 

81,647 

76 

66,881 

% 

Ammonia. 

32 

$28,694 

31 

21,413 

37 

19.589 

40 

21,625 

39 

27.133 

36 

22,600 

36 

14,858 

36 

23.702 

39 

21,123 

35 

22,812 

24 

29.637 

20 

00 

18 

24,060 

18 

23.371 

% Total. 

7 $399^849 

6 347.317 

6 355.921 

6 344.013 

8 336,303 

8 298,795 

4 319.978 

6 422,163 

5 428,351 

5 446,576 

6 492.138 

6 473.175 

5 466,142 

6 380,944 
347.985 


XXXVl 


Note  J,  Table  VII. 

For  Coal  Gas,  Income  from  Sales  of  Residuals,  per  Ton 
OF  Total  Coal. 


Year. 

Coke. 

Tar. 

Ammonia. 

Total. 

1900 

$1,293 

$0,583 

$0  153 

$2,029 

1899 

1.279 

.562 

.126 

1.967 

1898 

1.274 

.778 

.122 

2.172 

1897 

1.204 

.812 

.142 

2.  158 

1896 

1 . 100 

.808 

.168 

2 .076 

ON 

CO 

1.278 

.770 

.172 

2.220 

1894 

1-345 

•799 

.104 

2.248 

1893 

1.286 

.791 

.124 

2.200 

1892 

1.204 

.828 

.105 

2.137 

1891 

1.203 

.709 

.103 

2.01  5 

1890 

1.222 

.417 

.105 

1-744 

1889 

1.268 

•336 

.108 

1. 712 

1888 

1.329 

.301 

,089 

1. 719 

1887 

1. 157 

.266 

•093 

1.516 

The 

net  sales  of  coal-tar  are  obtained  by  deducting  from  the 

total  sales  of  tar,  the 

: amounts  named  in  the  foot-note  to  Table  V 

as  the 

limiting  income  from  sales  of 

oil-tar.  Prior 

to  1895,  the 

figures 

are  not  corrected  for  any  sales 

of  oil-tar. 

Note  K,  Table 

VIII. 

Bay  State 

Gas  Company,  of  Massachusetts. 

Enriching  Oils 

Used. 

Year. 

Naphtha. 

Gas  Oil. 

Crude  Oil. 

Total  (i)i!s. 

1900 

54,104 

4,722,194 

4,776,298 

1899 

2,723,307 

2,076,715 

4,800,022 

1898 

4,528,877 

433,576 

4,962,453 

1897 

4,027,181 

1,094,636 

5,121,817 

1896 

100,095 

2,035^853 

3,172,180 

5,308,128 

1895 

383,418 

3,522,991 

3,906,409 

o^ 

00 

3,959Tio 

47,127 

61,226 

4,067,463 

1893 

4,7  11,241 

4,711,241 

1892 

4,194,707 

4,194,707 
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Tar  Burned  Income  from  Residuals. 


Year. 

Water  Gas  Made. 

Gals. 

Total 

Per  M. 

1900 

70,000 

$13*284.73 

$0.0131  I 

1899 

^,oso,igs,ooo 

8,924.62 

.0085 

1898 

1,061 ,850,000 

4,289.85 

.00404 

1897 

1,077,467,000 

13M73 

1 1,070.89 

.01027 

1896 

1,071,236,000 

536,331 

955-43 

.00089 

1895 

887,878,000 

292,688 

3*661.35 

.00413 

1894 

8577739*000 

2,933.54 

•00377 

'893 

968,157,000 

195-45 

.0002 

1892 

885,480,000 

469-63 

.00053 

This  Company  has  used  more  than  a million  gallons  of  oil-tar 
as  fuel,  under  several  forms  of  boilers,  and  the  use  of  the  tar  has 
been  thoroughly  satisfactory  for  making  steam  and  for  saving  coal. 
Three-fourths  of  a gallon  of  tar  burned  per  i,ooo  cubic  feet  of  gas 
made  furnished  all  the  steam  (no  lbs.  pressure)  used  in  the  works. 


(American  Gas  Light  Journal,  March  26,  1900.  Volume  72, 
pages  484,  485.) 


Note  L.  Uses  of  Oil-Tar. 

^ References  are  to  the  American  Gas  Light  Journal. 

1891,  Nov.  16.  ( Makes  good,  cheap  asphalt  paths;  makes  bright,  glossy 

Vol.  55,  p.  696.  \ varnish.  A.  G.  L.  x\.  — David  Douglas. 


1892,  Feb.  I. 
Vol.  56,  p.  151. 


^ One  gallon  refuse  oil  or  tar  can  yield  500  cubic  feet 
\ hydrogen.  — Repriated  from  Gas  World. 


1892,  Mar.  14. 
Vol.  56,  p.  369. 

1892,  Oct.  24. 
Vol.  57,  p.  579. 


Water-gas  tar  is  better  than  coal-tar  for  paint  making. 

( N.  E.  A.  G.  E.  — A.  C.  Humphreys. 

Oil  from  oil-gas  ...  a most  excellent  solvent  for  poor 
( paint,  or  paint  badly  put  on.  — A.  W.  Wilkinson. 


1892,  Nov.  21. 
Vol.  57,  p.  733. 


E^sed  for  painting  buildings  and  ironwork.  A,  G.  L.  A. 
Question  5.  — J.  P.  Harbison. 


1894,  April  9. 

Vol.  60, 
pp.  516&517. 

1894,  April  9. 
Vol.  60,  p.  517, 

1896,  Aug.  24. 
Vol.  65,  p.  283. 


t Oil-tar  pitch  has  been  used  for  paving  and  roofing  purposes, 
. . . with  good  success.  It  is  a very  fair  substitute.  It 
I does  fairly  well.  O.  G.  L.  A.  — Wat'P  (Chicago). 

( A manager  of  a tar-factory  told  me  that  he  could  not  get 
i enough  water-gas  tar;  he  has  found  it  makes  a perfectly 

] pure  asphaltum,  a valuable  product.  It  makes  a deodor- 

f ized  paper.  O.  G.  L.  iV.  — J.  H.  Somerville. 

( Used  for  pavements  and  paint.  P.  C.  G.  A. 

) — J.  I>.  Grimwood. 


1896,  Aug.  24. 
Vol.  65,  p.  284. 

1896,  Aug.  24. 
Vol.  65,  p.  284. 

1896,  Nov,  23. 
Vol.  65,  p.  815. 


( Paint  for  gas-holder  roofs.  P.  C.  G.  A. 

I — F.  If.  Eichbaum. 

) Makes  a paint,  mixed  with  turpentine.  P.  C.  G.  A. 

( — Powers. 

) Used,  with  waste-coal,  for  making  briquettes. 

( — Reprint  from  L’Industrie. 


XXXVlll 


1897,  Aug.  16 
Vol.  67,  p.  250 

' 1897,  Sept.  13 
Vol.  67,  p.  407 

1897,  Sept.  27 
Vol.  67,  p.  489 

1898,  Jan.  10 
Vol.  68,  p.  53 


Use  oil-tar  for  services,  it  is  the  best  paint  to  be  used  around 
gas-works,  for  any  kind  of  ironwork.  P.  C.  G.  A. 

— Thomas  D.  Fetch. 

Use  for  paint  on  ironwork.  P.  C.  G.  A. 

— F.  H.  Eichbaum. 

Distillate  of  oil-tar  will  remove  naphthalene. 

— Young  and  Glover  (England). 

For  the  nets  and  boats  of  fishermen. 

— “ Traveller  ” at  Key  West. 


1899,  July  17 
Vol.  70,  p.  87 


Water-gas  tar  is  a very  good  preservative  for  wrought  iron 
pipe.  O.  G.  L.  A.  — J.  R.  Lynn. 


1901,  April  8 
Vol.  74,  p.  525 


Paint  for  holder  tank  and  holder,  and  for  brick  and  stone 
walls.  O.  G.  L.  A.  — J.  P.  Harbison. 


1901,  Sept.  2 
Vol.  75,  p.  362 


Used  for  coating  timber  posts,  in  the  soil.  P.  C.  G.  A. 

— E.  C.  Jones. 


Note  M.  Percentage  of  Tar  Made. 


References  are  to  the  American  Gas  Light  Journal. 

Note  that  the  apparatus  used  is  not  given. 


1890,  April  28. 
Vol.  52,  p.  590. 


There  is  no  necessity  of  making  a particle  of  waste  oil. 

— A.  W.  Wilkinson. 


1890,  Dec.  8. 
Vol.  53,  p.  804. 


^ 14.3  per  cent,  tar,  with  crude  petroleum. 

I — A.  G.  Glasgow. 


1891,  June  15. 
Vol.  54,  p.  853. 


1891,  Nov.  16. 
Vol.  55,  p.  697. 


( With  Lima  Crude  Oil,  15%  tar,  containing  25%"  water. 

( — A.  G.  Glasgow. 

Note, — this  equals  11.5  per  cent.  net. 

Sin  1888,  yield  was  12.6  per  cent.  tar.  In  1891,  yield  was 
5.6  per  cent,  tar,  from  Lima  Crude  Oil.  A.  G.  L.  A. 

— David  Douglas. 


1892,  March  7. 
Vol.  56,  p.  334. 

1892,  Mar.  14. 
Vol.  56,  p.  362. 


( .7  gallon  tar  is  made  per  1,000  cubic  feet  gas. 

( N.  E.  A.  G.  E.  — G.  B.  Neal  (Charlestown). 

( 2.5  per  cent,  tar  from  naphtha.  N.  E.  A.  G.  E. 

\ — W.  E.  McKay. 


1892,  April  II. 
Vol.  56,  p.  530. 

1893,  April  10. 
Vol.  58, 

pp.  520,  521. 

1894,  Nov.  5. 
Vol.  61,  p.  656. 

1895,  Nov.  18. 
Vol.  63,  p.  815. 

1896,  Nov.  30. 
Vol.  65,  p.  846. 


( Water-gas  from  naphtha  yields  practically  no  tar. 

' O.  G.  L.  A.  — C.  PI.  Welch, 

( in  a paper  on  “The  present  and  future  coal-tar  market.” 

SWith  naphtha,  .4  of  one  per  cent,  of  tar.  With  crude  oil, 
7 per  cent,  of  tar.  O.  G.  L.  A.  — Alten  S.  Miller, 
in  a paper  on  “ Oils  for  gas  enriching.” 

) With  crude  oil,  tar  made  equals  10  per  cent.  A.  G.  L.  A. 
I — W.  IP.  Pearson,  Jr. 

^ One-eighth  gallon  of  tar,  per  gallon  of  gas-oil  used. 

I A.  G.  L.  A.  — E.  G.  Pratt. 

j 8 per  cent,  tar,  with  gas-oil  or  heavy  residuum. 

> A.  G.  L.  A.  — Alten  S.  Miller. 


1896,  Nov.  30.  ( Tar-well  has  a capacity  for  1.25  gallons  tar  per  1000  cubic 

Vol.  65,  p.  847.  ( feet  gas  made.  A.  G.  L.  A.  — J.  M.  RusBY. 


1899,  June  26. 
Vol.  70,  p.  968. 


With  gas-naphtha,  tar  is  a negligible  quantity.  With  gas- 
oil, tar  is  1.54  per  cent.  W.  G.  A.  — Paul  Doty. 
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Note  N. 

Fractional  Distillations, 

Exhibited  at  Madison  Square  Garden,  New  York, 
February,  1897. 

By  the  United  Gas  Improvement  Company. 
NAPHTHA. 

Specific  Gravity  = .693o,  or  72*^  Beaume  at  60°  F.  Color  white. 


Fraction. 

Vol.  % 

Wt.  %. 

Sp.  Gr. 

Beaume. 

Color. 

IO0O-150O 

10.90 

10.34 

•6579 

830 

white 

150  -200 

54-09 

53-69 

.6885 

73-5 

white 

200  -250 

28.00 

29.07 

.7196 

64-5 

white 

250  -300 

4.20 

4-45 

-7370 

60 

white 

Above  300 

1-75 

1.91 

.7560 

55 

clear  red-brown 

Residue 

none 

appreciable. 

98.94  99.46 


GAS 

OIL. 

Specific  Gravity 

= .846 

2,  or  35O. 

3 Beaume  at  60^  F.  Color  dark. 

Fraction. 

Vol.  %. 

Wt.  %. 

Sp.  Gr. 

Beaume. 

Color. 

180O-300O 

4.40 

3-83 

•7369 

60O 

white 

300  -350 

4-55 

4.10 

-7639 

53-5 

nearly  white 

350  -400 

3-50 

3-24 

.7823 

49 

nearly  white 

400  -450 

6.30 

5-95 

.8001 

45 

nearly  white 

450  -500 

6-95 

6-73 

.8108 

40-75 

slightly  yellow 

0 

1-0 

LO 

1 

0 

0 

10 

10.45 

10.27 

.8320 

38.5' 

pale  yellow 

550  -600 

J6.35 

16.46 

.8491 

35 

pale  yellow 

600  -650 

21  95 

22.17 

.8625 

32-25 

pale  yellow 

650  -700 

18.35 

18.99 

.8764 

29-75 

yellow 

Above  700 

7-50 

7.98 

.9009 

25-5 

dark 

Residue 

-30 

solid 

black 

I 

00.30 

100.02 

xl 


CRUDE  OIL. 


Specific  Gravity  = .8335,  or  38°  Beaume  at  60^  F.  Color  dark. 


Fraction. 

VoL  %. 

Wt.  % 

Sp.  Gr. 

Beaume 

Color. 

I30'^-200'^ 

5.00 

4.10 

.6840 

74^-5 

clear  white 

200  -250 

5.20 

4.49 

•7193 

64.5 

clear  white 

250  -300 

8.00 

7.14 

•7443 

58 

clear  white 

300  -350 

6.30 

5-77 

.7463 

53 

clear  white 

350  -400 

6.15 

5-77 

.7827 

49 

.clear  white 

0 

cn 

1 

0 

0 

6.40 

6.14 

.8000 

45 

clear  white 

450  -500 

7.40 

7-23 

•8143 

42 

slightly  yellow 

500  -550 

7.00 

6.94 

.8265 

39-5 

slightly  yellow 

550  -600 

7.40 

7-44 

•S379 

37 

pale  yellow 

600  -640 

20.85 

21.22 

.8484 

35 

brown  yellow 

640  -650 

16.15 

16.48 

•8S°.S 

34-5 

blackish 

Above  650 

2.00 

2.24 

•9363 

19-5 

blackish 

Residue 

2-94 

coke-like 

97.85  97.90 


Note  O. 

Ash,  Lampblack  and  Naphthalene.  Analysis  by  Dr.  Wing 
AT  Bay  State  Gas  Works. 

The  naphthalene  deposit,  taken  from  a condenser  tube,  after 
drying,  separated  into: — 

95.9^  volatile  matter,  at  217O  F.,  nearly  clear  naphthalene,  col- 
ored by  a little  oil. 

3.5^  carbon  and  dense  hydrocarbons. 

.6fo  ash,  which  formed  about  ^ the  bulk  of  the  substance  taken. 

This  ash  is  silica,  colored  by  iron. 

The  bulk  of  the  substance  left  on  dissolving  the  naphthalene 
is  quite  voluminous,  although  very  light  in  weight;  this  is  the 
lampblack  and  ash  carried  by  the  gas. 

A sample  of  the  sediment  taken  from  below  the  steam  coil,  near 
the  bottom  of  the  tar-separating  tank,  when  free  from  liquid  tar, 
shows  the  pulverulent  residue  to  be  almost  entirely  lampblack, 
with  4 per  cent  mineral  matter  as  dust.  This  mineral  matter  is 
identical  with  the  ash  referred  to  in  the  preceding  analysis. 
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Note  P. 


Free  Carbon  in  Tar. 

References  are  to  American  Gas  Light  Journal. 


1894,  Ja.n.  8. 
Vol.  60,  p.  38. 

1900,  July  16. 
Vol.  73,  p.  83. 

1901,  Mar.  25. 
Vol.  74,  p.  446. 


( 9 per  cent,  lampblack  in  clear  oil-tar.  51  per  cent,  pitch  in 
^ oil-tar.  — Durand  Woodman. 

^ Coal-tar  has  20  to  25  per  cent,  of  flocculent  sooty  carbon. 

I ' — William  Young. 

, 25  per  cent,  free  carbon  or  lampblack  in  ordinary  gas- 

) house  tar. 

i 5 to  8 per  cent,  free  carbon  or  lampblack  in  Otto- Hoffman 

^ Coke  Oven  tar.  — F.  Schniewind. 


In  experiment  at  Bay  State  Works,  W.  E.  McKay  found 
12  to  15  per  cent,  free  carbon  or  lampblack  in  oil-tar. 


Note  Q. 


Analyses  of  Water 

Gas  Tar, 
John  F. 

Bay 

Wing. 

State  Works, 

BY  Dr. 

Sample. 

A 

B. 

c. 

D. 

Sp.  Gr.  Beaume i 

:3°-5 

'3°S 

i3'^-5 

12O.0 

-240®  ( water 

•25/^ 

•5^ 

.25^ 

14-0^ 

\ oil 

4-25 

2.0 

1*75 

8.0 

240-336  

•05 

I.O 

2.0 

•5 

336-400  

3-0 

3-5 

3-0 

•5 

400-550  

29.0 

23.0 

28.0 

20.0 

550-617  

5 0 

9 5 

8.0 

7.0 

617-690  

17.0 

14  5 

14.0 

I I.O 

Hard  Pitch  residue. . . 

41.0 

46.0 

42.5 

39-0 

Benzol . 

•5 

•25 

•25 

•5 

Naphthalene 

22.5 

17.0 

18.5 

13  0 

Sample  A is  the  separated  stored  tar. 

Sample  B is  of  the  tar  as  pumped  into  the  separating  tank,  but 
before  heating;  this  sample  is  drawn  from  the  tar  stratum  in  the 
tank. 

Sample  C is  of  the  tar  as  pumped  from  the  tar-weli  receiving 
the  drains  from  the  last  condensers  and  scrubbers ; this  sample  is 
drawn  from  the  tar  stratum  in  the  well. 
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Sample  D is  of  the  tar  as  pumped  from  the  tar-well  receiving 
the  drains  from  the  wash-boxes,  first  scrubbers  and  condensersr 
from  which  the  circulating  pump  is  supplying  the  wash-boxes; 
this  sample  is  drawn  from  the  tar  stratum. 

Specific  gravity  of  ail  samples  was  nearly  i.i  that  of  water.  At 
400^  the  distillate  becomes  heavier  than  water. 

At  ordinary  temperatures,  the  residues  left  at  550^  and  617'^ 
were  soft  pitch,  but  would  not  flow. 

Note  R. 

Influence  of  Condensers  and  Scrubbers  on  Composition 
OF  Water-Gas,  by  J.  E.  Blomen  (Chicago.) 


A 

B 

C 

Hydrogen 

....28.83 

00 

28.40 

Marsh  Gas 

25-73 

25-87 

Light  Hydrocarbons  (CnHn4-2). . . 

....  8.12 

6.7  I 

6.68 

Heavy  Hydrocarbons 

. . . . 10,62 

4.70 

4.10 

Carbonic  Oxide 

26.03 

26.22 

Carbonic  Acid 

2.98 

3.00 

Sulphur 

....  2.37 

2-51 

2.53 

Nitrogen 

- 3-05 

3-17 

3.20 

A is  of  the  gas  before  all  condensers. 

B is  the  gas  after  passing  the  first  condenser. 

C is  the  gas  after  passing  the  second  condenser. 


E F 

Inlet  to  first  scrubber. 140^.8  60^.25 

Outlet  to  first  scrubber 76  .3  57-9 

Outlet  to  second  scrubber 73  -o  57 

Outlet  to  drying  apparatus 75  .4  55  .5 

At  the  end  of  test  E,  there  was  4 per  cent,  of  tar  in  the  sawdust 
in  the  purifying  box.  At  the  end  of  test  F,  there  was  6/10  of  one 
per  cent,  of  tar  in  the  sawdust  in  purifying  box. 
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NOTE  S.  TABLE  IX. 

Table  for  Carburetted  Water-Gas  saturated  with  Aqueous 
Vapor,  no  other  Vapors  being  present — showing,  with 
Change  of  Temperature,  the  Change  in  Volume  of 
Unit  Weight  of  Gas  and  the  Change  in  Weight  of  Unit 
Volume  of  the  Mixture  of  Gas  and  Aqueous  Vapor. 


Computed  by  W.  E.  McKay.  1897. 


Barometric  variations  of  pressure  exceed  the  usual  variations  of  pressure  at 
different  points  in  a gas  works,  and  the  mixture  of  gas  and  vapor  has  been 
considered  as  under  the  normal  pressure  of  30''  mercury. 

Column  I.  gives  the  temperature  in  degrees  Fahrenheit. 

Column  II.  gives  the  tension  of  saturated  aqueous  vapor  in  inches  of  mer- 
cury, corresponding  to  the  temperature  in  I.  This  vapor  tension  is  from 
Dixon’s  tables  tor  latitude  53°. 

Column  III.  gives  the  pressure  under  which  the  gas  is  contained;  this  pres- 
sure is  30" — the  vapor  ten«:ion  in  Column  II. 

Column  IV.  gives  the  volume  of  unit  weight  of  gas,  at  the  temperature  and 
pressure  given  in  Columns  I.  and  III.  Unit  weight  of  gas  (51  pounds)  is  the 
weight  of  the  gas  in  the  mixture  of  1,000  cubic  feet  of  gas  and  vapor  at  60°  F 
Unit  volume  is  1,000  cubic  feet. 

Column  V.  gives  the  weight  of  aqueous  vapor  corresponding  to  the  pressure 
in  Column  II.  and  to  the  volume  in  Column  IV.;  this  weight  is  the  aqueous 
vapor  carried  by  unit  weight  of  gas  at  the  temperature  given  in  Column  I. 

Column  VI.,  the  weight  of  gas  and  vapor,  is  51  lbs.  column  V. 

Column  VII.  gives  the  weight  of  the  mixture  of  gas  and  vapor  occupying 
1,000  cubic  feet  at  the  temperature  and  pressures  stated. 


1. 

1 II. 

III 

IV. 

V. 

VI. 

VII. 

Temp. 

F°. 

i 

1 

Vapor 

1 Tension 

Gas 

Pressure 
=30"— II. 

Volume  of 
Unit  Weight 
of  Gas. 

(51  pounds.) 

Weight  of 
Volume 
(Col.  IV.) 
of  Aqueous 
Vapor  in  Lbs. 

Weight  of 
Gas  and 
Vapor 
=V  + 51.00. 

Weight  of  1,000 
cu.  ft.  Gas  and 
Vapor  at 
Temp.  I.  and 
Pressures 

II.  and  III. 

200 

23-435 

6-565 

5700 

1 167.24 

218.24 

38.29 

199 

22.953 

7-047 

5302 

; 152.60 

203.60 

38.41 

198 

22.480 

7-520 

4961 

140.05 

191.05 

38.51 

197 

22.016 

7-984 

4666 

129.19 

180.19 

38.62 

196 

21.559 

8.441 

4406 

119.67 

170.67 

38.73 

195 

21.  no 

8.890 

4177 

1 HI. 25 

162.25 

38.84 

194 

20.669 

9-331 

3974 

1 103-75 

154-75 

38-94 

193 

20.236 

9-704 

3792 

97.10 

148.  10 

39-06 

192 

19.810 

10.  190 

3628 

91.08 

142.08 

39.16 

I9I 

19.392 

10.608 

3479 

1 85.64 

136.64 

39.27 

190 

18.981 

II. 019 

3344 

j 80. 70 

131.70 

39-38 

189 

18.577 

11.423 

3221 

j 76.19 

127.19 

39-49 

188 

18.  181 

11.819 

3109 

72.07 

123.07 

39  59 

187 

17.792 

12.208 

3C05 

68.28 

1 19.28 

39-70 

186 

17.410 

12.590 

2909 

64.78 

115.78 

1 39.80 

185 

17-034 

12.966 

2820 

61-55  ' 

112.55 

: 39-9i 

184 

16.666 

13-334 

2737 

58.56 

109.56 

' 40.01 

16.304 

13.696 

2662 

55-77 

106.77 

40. 1 1 

182 

15-949 

14.051 

2591 

53-18 

104. 18 

i 40.22 

181 

15.600 

14.400 

2524 

50  75 

101.75 

f 40.32 

180 

15.258 

14.742 

2461 

48. 49 

99-49 

40.42 

179 

14.922 

15.078 

2403 

46.37 

97-37 

40.52 

178 

14.592 

15.408 

2348 

44-37 

95-37  : 

40.62 

177 

14.268 

15  732 

2296 

42.49 

93-49 

40.72 

176  ^ 

13-951 

16.049 

2247 

40.72 

91.72 

40.82 

175 

13-639 

16.361 

2201 

39-05 

90.05 

40.92 

174 

I3-.333 

16.667 

2157 

37-48 

88.48 

41.03 

173 

13-033 

16.967 

2115 

35-99 

86.99 

41.13 

172 

12.739 

17.261 

2076 

34-58 

85-58 

41.23 

171 

12.450 

17-550 

2039 

33-23 

84.23 

41.32 

170 

12.  167 

17-833 

2003 

31.96 

82.96 

41.42 

169 

11.889 

18. 1 II 

1969 

30.75 

8i-75 

41.52 

168 

11.617 

18.383 

1937 

29.60 

80.60 

41.61 

167 

11-350 

18.650 

1906 

28.51 

79-51  ! 

41.71 

166 

11.088 

18.912 

1877 

27-47 

78.47 

41.81 

165 

10.831 

19. 169 

1849 

26.47 

77-47 

41.91 

164 

10.579 

19.421 

1822 

25-52 

76.52 

42.01 

163 

10.332 

19.668 

1796 

24.61 

75-6i 

42. 10 

162 

10.090 

19.910 

1771 

23-74 

74-  74 

42.20 

161 

9-853 

20. 147 

1748 

22.91 

73-91  : 

42.29 

160  j 

9.621 

20.379 

1725 

22. 12 

73-12 

42.39 

159  ! 

9-393 

20.607 

1703 

21.35 

72.35  i 

42.48 

158  1 

9.170 

20.830 

1682 

20.62 

71.62  j 

42.58 

157  1 

8.951 

21.049 

1662 

19.92 

70.92  1 

42.67 

156 

8.737 

21.263 

1643 

1925  1 

70.25 

42.77 

155 

8.527 

21.473 

1624 

18.60 

69.60  * 

42.86 

154 

8.321 

21.679 

1606 

17.98 

68.98  1 

42.96 

153 

8. 120 

21.880 

1588 

17-39 

68.39  j 

43-66 

152 

7.922 

22.078  , 

1572 

16.81 

67.81 

43.15 

151 

7.729 

22.271 

1556 

16.26 

67.26  ' 

43-24 

150 

7-540  1 

22.460 

1540 

15-73 

66.73 

42-34 

149 

7-354  1 

22.646 

1525  1 

15.21 

66.21 

43-42 

148 

7-173  1 

22.827 

1510 

14.72 

65-72 

43-52 

147 

6.996 

23.004 

1496 

14.25 

65-25 

43.62 

146 

6.822 

23.178 

1482 

13-79 

64.79 

43-71 

^45 

6.651 

23.349 

1469 

13-35 

64-35 

43-80 

144 

6.485 

23-515 

1457 

12.92 

63.92 

43-89 

1. 

II. 

III. 

IV. 

V. 

VI.  j 

VII. 

i'emp. 

F°. 

V apor 
Teusion. 

Gas 

Pressure 
=30"— 11. 

Volume  of 
Unit  Weight 
of  Gas 

151  i)Ounds.)  j 

Weight  of 

T olume 
(Col.  IV.) 
of  A queoua 
Vapor  in  Lbs. 

Weight  of 

I Gas  and  j 
Vapor 
=V-,  51.00.1 

1 ! 

Weight  of  1,000 
cu.  ft  Gas  and 
Vapor  at 
Temp.  I.  and 
Pressures 

II.  and  111. 

H3 

6.322 

23-678 

1444  1 

12.51 

63-51 

43-98 

142 

6.162 

23-838 

1432  i 

12. 1 1 

63.11 

44.08 

141 

6.006 

23-994 

1420  ; 

11-73 

62.73 

44.17 

140 

5-854 

24. 146 

1409 

11.36 

62.36 

44.26 

139 

5.704 

24.296 

1398  , 

11.00 

62.00 

44-35 

138 

5-558 

24.442 

1387  i 

10.65 

61.65 

44-44 

137 

5-415 

24-585 

1377  i 

10.32 

61.32 

44-53 

136 

5-275 

24-725 

1367  1 

10.00 

61.00 

44-63 

135 

5-139 

24.861 

1357  1 

9.68 

60.68 

44-72 

134 

5 005 

24-995 

1347  i 

9-38 

60.38  1 

44.81 

133 

4.874 

25.126 

1338 

9-09 

60.09 

44.91 

132 

4-747 

25-253 

1329  1 

8.81 

59-81  1 

45-00 

131 

4.622 

25-378 

1320 

8.53 

59-53  1 

45-09 

130 

4.500 

25.500 

1312 

8.27 

59-27  ! 

45-18 

120 

4.381 

25-619 

1304 

8.01 

59-01  j 

45-27 

128 

4.264 

25-736 

1295 

7-76 

58-76 

45-36 

127 

4 150 

25-850 

1287 

7-52 

58.52 

45-45 

126 

4-039 

25.961 

*1280 

7.29 

58.29 

45-55 

125 

3-930 

26.070 

1272 

7.06 

58.06 

1 45-64 

124 

3.824 

26. 176 

1265 

j 6.84 

57-84 

45-73 

123 

3-720 

26.280 

1258 

! 6.63 

57-63 

i 45-82 

122 

3.619 

26.381 

1251 

6.43 

57-43 

1 45-91 

I2I 

3-520 

26.480 

1244 

6.23 

57-23 

46.00 

120 

3-423 

26.577 

1237 

6.03 

57-03 

46.09 

II9 

3-329 

26.671 

1231 

5-85 

56.85 

46.19 

I18 

3-237 

26.763 

1224 

5-67 

56.67 

46.28 

II7 

3-147 

26.853 

1218 

5-49 

56-49 

46-37 

I16 

3-059 

26.941 

1212 

5-32 

56-32 

46.46 

II5 

2.974 

27.026 

1206 

5-15 

56-15 

46.55 

1 14 

2.890 

27,  no 

1200 

4-99 

55-99 

46.64 

II3 

2.809 

27.191 

1195 

4-84 

55-84 

46. 74 

II2 

2.729 

27.271 

1189 

4-69 

55-69 

46.83 

III 

2.652 

27-348 

1 184 

4-54 

55-54 

46.92 

no 

2.576 

27.424 

1178 

4-40 

55-40 

47-01 

109 

2.502 

27.498 

1173 

4.26 

55.26 

47.10 

108 

2.430 

27-570 

1168 

4-13 

55-13 

47.20 

107 

i 2.360 

27.640 

1163 

4.00 

55-00 

47-29 

106 

j 2.292 

27. 708 

1158 

3-87 

54-87 

47-38 

105 

1 2.225 

27.775 

1153 

3-75 

54-75 

47-47 

104 

i 2.160 

27.840 

1148 

3-63 

54-63 

47-57 

103 

i 2.097 

27-903 

1144 

3-52 

54-52 

47-66 

102 

2.035 

27-965 

1139 

3.41 

54-41 

47-75 

lOI 

1-975 

28.025 

1135  • 

3-30 

54-30 

47.84 

100 

1-917 

28.083 

1130 

3.20 

54-20 

47-94 

99 

j 1 . 860 

28.140 

1126 

3-10 

54.10 

48.03 

98  1 

i 1.804 

28.196 

1122 

3-00 

5^.00 

48.13 

97  1 

i 1-750 

j 28.250 

ni8 

2.90 

53-90  ! 

48.22 

96  1 

1.697 

28.303 

1 1 14 

2.81 

53-81 

48.32 

95  i 

1.646 

28  354 

1 1 10 

2.72 

53-72 

48.41 

94  i 

1-596  I 

28.404 

1 106 

2.63 

53-63 

48.51 

93  1 

1-547  i 

28.453 

1 102 

2-55 

53-55 

48.60 

92  ; 

1.500  1 

28.500 

1098 

2.47 

53-47 

48.70 

91  1 

1.454 

28.546 

1094 

2.39 

53-39 

48.79 

90  1 

1.409 

28.591 

1090 

2.31 

53-31 

48.88 

89  1 

1-365 

28  035 

1087 

2.23 

53-23 

48.97 

88  i 

1-323  ! 

28.677 

1083 

2. 16 

53-^6 

49.07 

87  ' 

1.282  ' 

28.718 

1080 

2.09 

53-09 

49.16 

1. 

n. 

III. 

IV. 

V. 

VI.. 

Vil. 

Gas 

Volume  of 

Weight  of 

Weight  of 

Weight  of 
1,000  cu.  ft.  Gas 

Temp. 

Vapor 

Unit  Weight 

Volume 

Gas  and 

and  Vapor  at 

P'0 

Tension. 

Pressure 
=30"-  II. 

of  Gas 
(51  pounds.) 

(Col.  IV.) 
of  Aqueous 
Vapor  in  Lbs. 

Vapor 
=V  + 51.00. 

Temp.  I.  and 
Pressures 

II.  and  III. 

86 

1. 241 

28.759 

1076 

2.02 

53-02 

49.26 

85 

1.202 

28.798 

1073 

1.96 

52.96 

49.36 

84 

I.  164 

28.836 

1069 

1.89 

52.89 

49.46 

83 

1.127 

28.873 

1066 

1.83 

52.83 

49.55 

82 

1.092 

28.908 

1063 

1.77 

52.77 

49.65 

81 

1-057 

28.943 

1060 

I. 71 

52-71 

49-74 

80 

1.023 

28.977 

1056 

1.65 

52-65 

49.84 

79 

.990 

29.010 

1053 

1.60 

52.60 

49-93 

78 

•958 

29.042 

1050 

1-54 

52.54 

50.03 

77 

.927 

29.073 

1047 

1.49 

52.49 

50.12 

76 

.896 

29. 104 

1044 

1.44 

52.44 

50.22 

75 

.867 

29.133 

1041 

1-39 

52.39 

50.32 

74 

•839 

29. 161 

1038 

1-34 

52.34 

50.42 

73 

.81  I 

29. 189 

1035 

1.30 

52.30 

50.52 

72 

.784 

29  216 

1032 

1.25 

52.25 

50.62 

71 

.758 

29.242 

1030 

1. 21  - 

52.21 

50.71 

70 

•733 

29.267 

1027 

1. 17 

52.17 

50.81 

69 

.708 

29.292 

1024 

1. 13 

52.13 

50.91 

68 

.684 

29.316 

1021 

1.09 

52.09 

51.02 

67 

.661 

29-339 

1018 

1.06 

52.06 

51.12 

66 

•639 

29.361 

1015 

1.02 

52.02 

51.22 

65 

.617 

29-383 

1013 

.98 

51.98 

5^-32 

64 

•596 

29.404 

lOIO 

•95 

51-95 

51.42 

63 

•576 

29.424 

1008 

.92 

51.92 

51.52 

62 

•556 

29.444 

1005 

.88 

51.88 

51.62 

61 

•536 

29.464 

1003 

•85 

51.85 

51.72 

60 

.518 

29.482 

1000 

.82 

51.82 

51.82 

59 

.500 

29.500 

998 

•79 

5^-79 

51-92 

58 

.482 

29.518 

995 

.76 

51.76 

52.02 

57 

•465 

29-535 

992 

•74 

51-74 

52.13 

56 

•449 

29-551 

990 

- .71 

51.71 

52.23 

55 

•433 

29.567 

988 

.68 

51.68 

52.33 

54 

.418 

29.582 

985 

.66 

51.66 

52.44 

53  , 

•403 

29.597 

983 

.64 

51.64 

52.55 

52 

•388 

29.612 

980 

.61 

51.61 

52.65 

51 

•374 

29  626 

978 

•59 

51-59 

52.75 

50 

.361 

29.639 

975 

•57 

51-57 

52.86 

49 

•348 

29.652 

973 

•55 

51-55 

52.97 

48 

•335 

29.665 

971 

•53 

51-53 

53-o8 

47 

•323 

29.677 

969 

•51 

51-51 

53-i8 

46 

.311 

29.689 

966 

•49 

51.49 

53-28 

45 

•299 

29.701 

964 

•47 

51.47 

53-39 

44 

.288 

29.712 

962 

•45 

51.45 

53-50 

43 

.278 

29.722 

960 

•44 

51-44 

53-6i 

42 

.267 

29-733 

958 

.42 

51.42 

53-72 

41 

•257 

29-743 

955 

.40 

51.40 

53-82 

40 

.248 

29.752 

953 

•38 

51-38 

53.93 

39 

• 238 

29.762 

951 

•37 

51-37 

54-04 

38 

.229 

29.771 

949 

•36 

51-36 

54.16 

37 

.220 

29.780 

946 

•35 

51-35 

54-27 

36 

.212 

29.788 

944 

•34 

51-34 

54-38 

35 

.204 

29.796 

942 

•32 

51-32 

54-49 

34 

.196 

29.804 

940 

•31 

51-31 

54.60 

33 

.188 

29.812 

938 

•30 

51-30 

54-71 

32 

. 181 

29.819 

936 

.28 

51.28 

54-82 

31 

• 173 

29.827 

933 

•27 

51.27 

54.93 

30 

.166 

29.834 

931 

.26 

51.26 

55-05 

RETORT  OVENS  AS  PRODUCERS  OF 
ILLUxMINATING  GAS. 


Written  for  the  Twenty-ninth  Annual  Meeting  of  the  American 
Gas  Light  Association,  by  T.  Littlehales,  Syracuse,  N.  Y. 


The  whirligig  of  time  brings  about  strange  changes,  and  often 
illustrates  the  saying  that  the  new  is  only  the  old  made  over  again. 
Discoveries  supposed  to  be  new  are  often  found  to  be  only  a fresh 
bringing  to  light  of  facts  known  long  ago.  Great  latent  possibili- 
ties and  powers  often  exist  unobserved  in  connection  with  daily 
operations,  until  some  radical  innovator,  who,  not  content  to  take 
things  for  granted,  or  as  he  finds  them,  turns  them  upside  down, 
looks  under,  over  and  through  them,  turns  them  end  for  end,  and 
possibly  turns  them  inside  out  and  shows  us  unexpected  things. 

Ovens  for  gas-making  had  been  used,  and  had  been  superseded 
by  the  retort  long  before  many  of  the  members  of  the  American 
Gas  Light  Association  had  ever  seen  the  inside  of  a gas  works. 
They  were  largely  used  in  Scotland  at  one  time,  and  I personally 
can  well  remember  as  a youth,  in  my  student  days,  hearing  ovens 
defended  by  one  who  had  used  them  thirty  years  prior  to  that 
time,  their  chief  merit  as  compared  with  retorts  being  their  much 
greater  durability,  their  chief  defect,  that  the  fuel  account  to  heat 
them  was  very  high.  And  the  differences  between  the  ovens  of 
those  days  and  the  present  are  no  greater  than  between  the  retort 
systems  of  the  early  period  of  gas-making  and  those  of  the  present 
day. 

Sometimes  things  are  ahead  of  their  time,  or  conditions  are  not 
favorable  to  their  development.  As  a notable  instance  of  this 
latter  feature  in  connection  with  the  gas  industry,  the  following  is 
a striking  example : 

About  fifty  years  ago  two  of  the  eminent  London  Gas  Engineers 
of  that  time  Messrs.  S.  and  T.  N.  Kirkham  brought  forward  the 
idea  of  making  water  gas  by  the  decomposition  of  steam  in  con- 
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tact  with  incandescent  carbon,  and  took  out  patents  for  the  same, 
in  1852.  But  neither  London  nor  Paris  could  be  induced  to  take 
it  in  hand;  consequently  the  idea  laid  practically  dormant  for 
upwards  of  twenty- five  years,  when  Mr.  T.  S.  C.  Lowe,  in  this 
country,  put  the  matter  on  a new  basis,  and  mineral  oil  having 
been  discovered  in  the  meantime,  and  Mr.  Lowe's  efiorts  being 
supplemented  by  the  great  skill,  energy  and  perseverance  of  a tew 
others,  water  gas  making  became  a commercial  success.  And  to- 
day London,  British,  and  in  fact  European  gas  interests  generally, 
have  been  and  are  greatly  enhanced  and  benefited  by  water  gas 
methods,  developed,  improved  and  firmly  established  in  the  United 
States  and  taken  back  to  Britain  again  a solid  success. 

I think  it  justly  due  to  a distinguished  member  of  this  Associa- 
tion, and  one  of  its  past  presidents,  to  add,  in  this  connection,  that 
probably  no  one  man  has  done  as  much  to  place  water  gas  in  the 
position  it  occupies  to-day  in  the  gas  world  as  our  esteemed  col- 
league, Mr.  Alexander  C.  Humphreys. 

d'hen,  again,  vested  interests,  with  the  inevitable  conservatism 
surrounding  them,  often  stand  in  the  way  of  new  methods.  But 
these,  however  strong,  cannot  successfully  resist  the  march  of 
progress,  and  sooner  or  later  they  join  in  the  procession  and 
move  onward. 

From  the  earliest  history  of  gas  manufacture,  every  progressive  gas 
man  has  sought  to  cheapen  production  by  improving  the  methods, 
by  the  introduction  of  labor-saving  contrivances,  especially  in  the 
handling  of  coal  by  machinery,  etc.,  and  the  gas  interests  are 
greatly  indebted  to  those  who  have  been  the  pioneers  in  all  these 
efforts  for  improvements  Changes  amounting  almost  to  revolu- 
tions have  taken  place  in  the  various  phases  of  the  gas  industry 
within  the  memory  of  the  older  members  of  the  American  Gas 
Light  Association,  and  we  must  not  for  a moment  suppose  finality 
has  been  reached,  but  must  expect  many  developments  to  be  re- 
vealed by  the  future,  probably  to  the  extent  of  more  revolutions, 
of  which  coke  ovens,  as  they  have  hitherto  been  called  (because 
the  production  of  coke  therein  has  been  the  primary  consideration) 
will  be  one  very  important  and  prominent  feature ; but  the  time  has 
now  arrived  when  they  should  no  longer  be  called  coke  ovens,  but 
gas  ovens,  or  perhaps  more  correctly  retort  ovens,  because  they 
are,  in  all  essential  respects,  retorts  on  a large  scale,  practically 
differing  only  from  the  ordinary  retorts  in  their  greater  capacity, 
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and  the  necessary  changes  in  form  of  construction  to  meet  the 
requirements  of  the  larger  capacity,  and  the  method  of  charging 
and  discharging  them. 

Coke  ovens  are  as  old  if  not  older  than  gas  retorts,  and  upwards 
of  half  a century  ago  the  attempt  was  made  to  recover  the  gas 
and  other  products  therefrom,  and  in  like  manner,  as  I have  shown, 
in  reference  to  water  gas  development,  the  by-product  recovery 
has,  especially  in  the  United  States,  laid  almost  dormant  until  the 
last  few  years,  notwithstanding  that  the  increase  in  coke  produc- 
tion has  steadily  advanced  and  at  enormous  bounds. 

Mr.  John  Fulton,  member  of  American  Institute  of  Mining 
Engineers,  in  his  excellent,  able  and  exhaustive  work  “ On  the 
manufacture  of  Coke  and  the  Saving  of  By-Products,”  says: 

“ The  efforts  for  supplementing  the  profits  of  coke-making  by 
saving  the  by-products  of  tar  and  ammonia  from  the  gases  dis- 
charged from  the  coke  ovens,  occupied  the  early  attention  of  coke 
manufacturers.  It  is  recorded  that  the  first  coke  ovens,  producing 
tar  and  ammonia  as  by-products,  were  constructed  at  Sulzbach, 
near  Saarbrucken,  in  1766.” 

( i'en  years  prior  to  Murdoch’s  experiments,  thirty  years  before 
Watt’s  Soho  Foundry  was  lighted  with  gas,  and  fifty  years  before 
the  first  gas  company  was  incorporated  in  London.) 

“Very  slow  progress  was  made  in  the  saving  of  by-products; 
their  practical  manufacture  and  sale  in  market  was  not  assured 
until  about  the  year  1883.  In  1856,  Knab,  in  France,  buiit  a 
group  of  coke  ovens,  in  which  a double  purpose  is  evident;  the 
saving  of  the  by-products,  tar  and  ammonia.  The  gases,  freed 
from  tar  and  ammonia,  were  returned  to  the  ovens  and  burned  in 
the  flues  to  reinforce  the  heat  for  coking.  These  ovens  are  described 
as  having  narrow  vertical  chambers,  23  feet  long,  6 feet  3 inches 
high,  and  3 feet  3)^  inches  wide  (which  is  clearly  the  parent  of 
modern  by-product  or  retort  ovens).  The  principal  difficulty  in 
extending  the  use  of  these  ovens,  and  which  has  only  recently, 
been  corrected,  consisted  in  the  neglect  of  proportioning  the 
several  parts  of  the  oven  to  the  requirements  of  the  quality  of  the 
coals  to  be  coked.  With  the  advent  of  correct  dimensions  in  the 
retort  ovens,  to  meet  the  wants  of  the  various  qualities  of  coal, 
their  increased  use  in  the  manufacture  of  coke  and  saving  of  by- 
products has  been  largely  extended. 


“ In  1862  Simon  & Carves,  of  France,  made  very  valuable  im- 
provements in  the  original  plan  of  the  Knab  oven. 

“ The  construction  of  this  Knab-Carves  oven  with  important 
improvements  in  1873,  to  assure  the  better  distribution  of  heat> 
afforded  a model  for  subsequent  coke  ovens. 

“ Hiiessner  built  100  ovens  in  1881,  establishing  the  by-product 
industry  on  a sound  basis  in  Germany. 

“ The  first  ovens  on  the  principle  of  what  is  now  known  as  the 
Semet-Solvay  Retort  Ovens  were  constructed  by  M.  Semet  at 
Mons,  in  Belgium,  in  1882,  and  the  system  has  gradually  since 
that  time  been  growing  until  at  the  present  time  there  are  many 
hundreds  of  ovens  in  operation.” 

The  capabilities  and  possibilities  of  such  gas-generating  plant  as 
retort  ovens  are  of  such  character  as  to  make  it  absolutely  certain 
that  they  have  “ come  to  stay,”  because  they  contain  features  of 
advantage  distinctly  in  advance  of  existing  methods. 

The  prediction  was  made  many  years  ago  that  the  time  would 
come  (in  consequence  of  the  variety  and  value  of  the  products 
obtained  from  the  distillation  of  coal)  that  if  gas  were  entirely 
superseded  for  lighting,  coal  would  have  to  be  distilled  sjiecially 
for  tar  and  the  many  things  derived  therefrom,  even  if  the  gas 
were  useless,  and  comparatively  few  persons  are  aware  of  the  large 
number  and  great  variety  and  value  of  products  that  chemical 
science  has  succeeded  in  producing  from  tar  and  liquors  from 
coal  gas  manufacture.  Probably  no  one  thing  or  substance  known 
of  to-day  has  added  so  largely  to  the  list  of  things  of  value  in 
the  arts,  in  medicine  and  in  the  sciences  and  manufactures  gene- 
rally as  coal  tar  has  done.  So  that  far-fetched  and  extreme  as 
most  of  the  gas  men  thought  that  prediction  to  be,  it  is  to-day  an 
accomplished  fact.  It  is  no  longer  a theory,  it  is  an  actual  con- 
dition, and  one  to  be  seriously  faced  and  dealt  with.  There  are 
places  to-day  where  the  gas  is  being  absolutely  wasted  from  these 
retort  ovens,  and  yet  the  products  coke,  tar  and  ammonia  make 
the  business  a commercial  success,  so  that  when  gas  can  be  made 
for  nothing  per  1,000  feet,  it  is  quite  evident  it  can  be  sold  from 
the  ovens  considerably  cheaper  than  most  gas  companies  can 
make  it. 

And  as  Mr.  Shelton  has  given  such  an  excellent  practical  dem- 
onstration and  proof  of  the  fact  that  ordinary  illuminating  gas  can 
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be  economically  and  satisfactorily  carried  under  high  pressures  for 
long  distances,  these  facts,  coupled  together,  will  in  the  future 
exercise  considerable  influence  on  the  gas  business. 

Disturbing  as  it  may  be  to  some,  and  hurtful  as  it  surely  will  be 
to  others,  it  will,  like  all  true  progress,  eventually  redound  to  the 
benefit  of  humanity.  ■ 

One  of  the  great  scientists  of  the  past,  Dr.  Siemens,  predicted 
that  the  time  would  come  when  in  thickly  populated  localities 
solid  fuel  would  be  a thing  of  the  past,  and  year  by  year  a little 
further  advance  is  being  made  toward  that  goal  of  comfort  and 
happiness  to  mankind,  and  the  by-product  or  retort  ovens  will 
make  a bigger  stride  in  that  direction  than  most  people  are  at 
present  aware. 

One  great  advantage  of  the  by-product  or  retort  oven  pro- 
cess over  the  ordinary  retort  process  is  in  the  character  of  the 
coke  produced. 

The  whole  mass,  as  it  comes  from  the  retort  oven,  is  a first-class 
furnace  coke  (provided  the  coal  used  is  capable  of  making  a first- 
class  furnace  coke  in  a beehive  oven).  If  proper  precautions  are 
taken,  it  can  be  made  equal  to  the  best  72-hour  foundry  beehive 
coke,  suited  to  the  highest  requirements. 

So  that  to-day  the  factors  of  the  problem  of  gas  manufacture 
are  being  slowly,  but  none  the  less  surely  changed,  and  in  certain 
localities  where  there  is  a demand  for  metallurgical  or  blast  fur- 
nace, or  foundry  coke,  instead  of  the  gas  being  the  prime  consid- 
eration, it  is  a minor  one,  and  the  gas  often  has  to  be  dealt  with, 
as  most  of  the  older  gas  men  have  in  past  times  had  to  do  with 
their  tar,  burn  it.  Of  course  it  seems  rather  strange  to  a gas  man 
to  have  to  burn  millions  of  cubic  feet  per  day  of  good  gas  under 
steam  boilers  and  other  apparatus  simply  to  use  it  up  : gas  that 
can  with  very  little  trouble  and  expoise  [a  few  cents  per  1,000  feet 
only)  be  made  as  available  and  as  suitable  for  public  use  as  that  made 
from  retorts  and  sent  out  from  the  gas  works  ^ and  it  seems  hard  to 
make  the  average  gas  man  realize  this.  And  a market  must  as 
naturally  be  sought  for  the  by-product  gas  as  the  gas  man  does 
for  his  by-products,  coke,  tar  and  ammonia. 

There  are  very  many  localities  where  foundries  and  other 
businesses  use  up  a great  deal  more  coke  than  the  gas  company  of 
its  locality  produces,  probably  ten  tim.es  as  much,  even  if  the  gas 


retort  coke  were  suitable,  which  it  is  not,  for  blast  furnace  or 
foundry  purposes,  being  too  soft  and  porous,  while  the  retort  oven 
coke  can  profitably  supply  the  demand  for  every  kind  of  coke 
required^  from  the  hardest  foundry  coke  to  that  suitable  for  doitiestic 
purposes. 

The  retort  oven,  if  properly  constructed  and  managed,  can  be 
and  is  being  profitably  operated  from  the  standpoint  of  coke  and 
by-products  alone,  even  if  there  were  no  means  of  disposal  of  the 
gas. 

Of  the  gigantic  character  and  extent  of  the  coke  industry  few 
people  have  any  adequate  conception. 

The  following  figures  will,  perhaps,  aid  in  a fuller  and  clearer 
understanding  of  the  subject.  My  calculations  are  based  upon  a 
U.  S.  Government  report  for  the  year  ending  31st  of  December, 
1899,  by  Mr.  Edward  W.  Parker,  Statistician  U.  S.  Geological 
Survey,  on  ‘‘  The  Manufacture  of  Coke.”  This  report  was  issued 
from  the  Government  Printing  Office  in  Washington,  1901.  Mr. 
Parker’s  figures  are  on  the  following  table : 
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Coke  Ovens  in  the  United  States  in  1899: 

Coal  Used  Therein  and  Coke  Produced  Therefrom. 


From  Report  by  Mr.  Edward  W.  Parker,  StatisticiaxN’,  U.  S.  Geo- 
logical Survey,  on  “The  Manufacture  of  Coke,”  Washington: 
Government  Printing  Office,  1901. 


In  1899. 

Order  of  rank  in 

Coke  Production. 

Coal  used. 

Short  tons. 

Pennsylvania  

19,930,419 

West  Virginia  . — = 

3,802,825 

Alabama 

3,028,472 

Virginia 

994,635 

Colorado 

898,207 

Tennessee  .... 

Included  with 

Massachusetts 

Penna. 

Ohio 

142,678 

Kentucky 

151,503 

Montana  . — . — - 

I 10,274 

Georgia 

78,098 

New  Mexico 

68,594 

Wisconsin ......... 

54,950 

Washington 

50,813 

Included  with 

N ew  Y ork  

Penna. 

Included  with 

U tah 

Colorado. 

Indian  Territory  . . . 

59.255 

Wyoming ......... 

32,100 

Kansas 

26,988 

Missouri 

5.320 

TnHlana  I 

Illinois y 

4,217 

1 30,219,343 

Coke  produced. 

Short  tons. 

No.  of 

Ovens  on 
Dec.  31, 
1899. 

No.  Build- 
ing in 
1899. 

■3.577,870 

27,591 

1,666 

2,278,577 

8,846 

619 

1,757,809 

5,599 

850 

618,707 

1,588 

429 

530,424 

1,243 

50 

435,308 

2,040 

62 

- j 

j 400 

— 

83,878 

385 

81,09s 

300 

130 

56,376 

303 

50,907 

350 

100 

44,134 

190 

.... 

33,437 

120 

— 

30,372 

90 

25 

5 

104 

— 

24,339 

130 

100 

15.630 

74 

.... 

14,476 

95 

.... 

2,860 

12 

— 

52 

— 

2,370 

130 

26 

I 19,668,569  I 49^667!  4,037 


^ of  which  808  are  ^ 
( by-product  ovens.  ) 


Note. The  figures  given  for  Pennsylvania  State,  include  the  coke  from 

the  by-product  ovens  in  Massachusetts  and  New  York  ; which,  however,  is- 
not  large  enough  to  materially  affect  the  calculations  herein  submitted. 
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The  table  shows,  first,  the  tonnage  (2,000  pounds)  of  coal  used 
in  1899  in  coke- making. 

Second — The  coke  produced  therefrom. 

Third — The  number  of  ovenspn  operation  December  31st,  1899. 

Fourth — The  number  of  ovens  building  in  the  same  year. 

From  which  it  will  be  seen  that  in  the  whole  of  the  United 
States  in  1899  there  were  upwards  of  thirty  millions  tons  (30,219,- 
343  tons)  of  coal  converted  into  coke  by  coke  oven  processes,  and 
nearly  twenty  millions  tons  (19,668,569  tons)  of  coke  produced 
therefrom. 

The  relative  consumption  of  coal  and  output  of  coke  in  each 
State  will  be  seen  by  reference  to  Mr.  Parker’s  table. 

Probably  about  95  per  cent,  of  this  vast  quantity  of  coal  is  car- 
bonized in  ovens  from  which  coke  is  the  only  product  and 
consideration,  and  5 per  cent,  only  carbonized  in  by-product 
ovens.  The  gas,  the  tar  and  the  ammonia  from  the  old-style 
ovens  go  absolutely  to  waste. 

Let  us  glance  at  what  this  colossal  waste  amounts  to. 

Assuming  that  with  by-product  or  retort  ovens,  after  deducting 
the  necessary  gas  used  to  heat  the  ovens,  4,000  feet  per  ton 
of  coal  can  be  recovered,  and  that  this  can  he  done  is  beyond  ques- 
tion ; it  is  being  done  07i  a large  scale  in  a niwiber  of  places  day  in 
and  day  out  the  year  I'ound^  and  has  been  so  carried  on  for  a num- 
ber of  years.  It  means  that  the  gas  wasted  from  the  manufacture 
of  coke,  as  at  present  generally  carried  on  in  the  United  States 
is  about  as  follows  : 

And  take  first  the  State  of  Pennsylvania  alone,  in  which  the 
coke  business  is  about  65  per  cent,  of  that  of  the  entire  United 
States.  (But  it  should  here  be  noted  that  Mr.  Parker’s  figures 
for  Pennsylvania  include  Massachusetts  and  New  York  State, 
but  inasmuch  as  the  make  of  coke  in  these  two  States  is  small 
in  comparison,  it  does  not  materially  affect  the  calculations). 

The  coal  consumed  in  coke-making  in  1899  in  Pennsylvania 
alone,  according  to  Mr.  Parker’s  figures,  was  nearly  twenty  million 
net  tons  (19,930,419),  and  the  coke  produced  theiefrom  thirteen 
and  a half  million  tons  (13,577,870).  , 

Assuming  the  recovery  of  4,000  feet  of  gas  per  net  ton  (at 
present  wasted  from  old  style  ovens)  it  would  equal  79,72  1,676,000 
cubic  feet  per  annum,  equal  to  12,649  feet  per  capita  of  the  entire 
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population  of  Pennsylvania  (as  given  by  Rand  & McNally  at 
6,302,155)  which  is  about  double  the  per  capita  consumption  in 
our  largest  cities,  and  four  or  five  times  the  average  per  capita 
consumption  in  all  the  cities  of  the  United  States,  outside  the  five 
largest  ones. 

It  is  equal  to  the  supply  of  ten  cities  the  size  of  Philadelphia, 
with  its  population  of  1,294,000  and  allowing  for  the  consump- 
tion of  6,000  feet  per  capita  of  its  population  per  annum. 

It  is  equal  to  the  supply  of  40  cities  of  the  size  of  Pittsburg,  with 
its  325,000  population,  assuming  a consumption  of  6,000  feet  per 
capita  of  population. 

It  is  equal  to  the  supply  of  nearly  4 (actually  3.8)  cities  the  size 
of  Greater  New  York,  with  its  3,437,000  inhabitants,  on  a basis  of 
6,000  feet  per  capita  per  annum. 

It  would  equal  the  output,  nearly  seventeen  tunes  over^  of  25  of 
the  largest  gas  companies  in  Massachusetts,  as  per  the  following 
list  the  figures  of  wYdch  are  taken  from  the  valuable  Report  of  the 
Massachusetts  Gas  Commission.  These  twenty-five  places  average 
an  actual  consumption  per  capita  of  the  populations  of  the  districts 
supplied,  of  2,245  cubic  feet  per  annum. 

As  proof  of  this  assertion,  the  figures  in  the  Report  of  the  Mass- 
achusetts Gas  Commissioners,  published  in  1901,  show  that  in 
twenty-five  of  the  largest  gas  companies  in  that  State,  the  output 
(gas  sold  and  used)  w^as  equal  to  2,245  ^cet  per  capita  of  the  popu- 
lation of  the  districts  supplied;  and  ranged  from  the  Boston  Gas 
Light  Company  6,573  cubic  feet  per  capita,  down  to  some  of  the 
smaller  cities  wdth  less  than  1,000  cubic  feet  per  capita  per  annum. 


Output  (Gas  Accounted  For)  of  25  of  the  LarcxESt  Gas 
Companies  in  Massachusetts  in  1900. 


Order  of  rank. 

Gas  sold  and  used 

in  thousands. 

Population  of 
Districts  supplied. 

Consump- 
tion per 
capita  of 
Population. 

I.  Boston  Gas  Light  Co. 

1,097,648 

167,000 

6,573 

2.  Brookline . 

676,029 

438,000 

I7543 

3.  Lowell 

347^894 

106,000 

37282 

4.  Cambridge 

277.547  ■ 

92,000 

3,017 

5.  Worcester 

264,904 

1 I 8,400 

2,237 

6.  Roxbury 

2337372 

105,400 

2,214 

7.  Dorchester 

231,180 

84,000 

2,752 

8.  Lynn 

186,203 

jX) 

"b 

0 

0 

2,387 

9.  Fall  River 

169.957 

105,000 

1,618 

10.  Springfield 

153.126 

70,000 

2,656 

11.  Lawrence 

140,058 

74,000 

1,892 

12.  Charlestown 

136,366 

67,000 

2,305 

13.  South  Boston . . — 

119,259 

68,000 

1,753 

14.  Newton  and  Watertown 

101,898 

50,000 

2,038 

15.  Jamaica  Plain 

877839 

98,500 

892 

16.  New  Bedford 

83,409 

62,400 

1,336 

17.  Malden  and  Melrose... 

82,476 

46,000 

IT93 

18.  Salem 

577713 

47,000 

1,228 

19.  Taunton 

547600 

31,000 

1,760 

20.  East  Boston 

5I7O88 

46,000 

1, 1 10 

21.  North  Adams 

437I80 

24,200 

1,784 

22.  Brockton 

40,41  I 

40,000 

1,0  ro 

23.  Chelsea 

33.582 

347000 

988 

24.  Fitchburg 

25,045 

3L500 

795 

25.  Northampton 

24,120 

18,600 

1,297 

4,718,904,000-^ — 2,102,000  = 2,245 
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It  is  equal  to  more  than  double  the  combined  output  of  the  three 
great  gas  companies  of  London,  England,  viz..  The  Gas  Light  and 
Coke  Company,  The  South  Metropolitan  Gas  Company,  and  the 
Commercial  Gas  Company;  and  this,  bear  in  mind,  from  the  State 
of  Pennsylvania  alone. 

And  a safe  estimate  of  the  value  of  this  gas,  and  other  products 
now  being  wasted,  would  be  about  as  follows : 

Gas  at  IOC.  per  thousand  feet  only,  the  value  would  be  $7,972,167 
Tar,  say  8 gallons  per  ton,  at  2c.  per  gallon,  “ 3,189,867 

Ammonia,  at  16  pounds  per  ton  only,  at  2^c.  per  pound  7,972,167 


Or  a total  result,  in  products  wasted,  of $19,133,201 

per  annum,  every  dollar  of  which  may  be  saved. 

And  taking  the  whole  of  the  coke  ovens  in  the  United  States, 
on  the  same  basis  of  calculation,  viz.,  4,000  feet  only  of  gas  recov- 
ered from  2,000  poun'ds  coal;  then,  with  a consumption  of  coal, 
as  shown  by  Mr.  Parker  in  the  annexed  table—of  30,219,343  tons^ 
the  gas  wasted  is  120,877,372,000  feet  per  annum.  Sufficient  to 
supply  the  whole  demand,  of  the  forty  largest  cities  in  the  United 
States,  allowing  a consumption,  per  capita,  of  8400  feet  per  annum, 
for  the  combined  populations,  aggregating  upwards  of  fourteen 
millions  of  inhabitants  (14,373,828)  as  per  the  accompanying  list 
of  cities  with  their  populations,  as  taken  from  the  World  Almanac 
for  1901,  and  this  allowance  of  8,400  feet  per  capita,  is  certainly 
more  than  double  the  actual  average  consumption  in  the  whole  ot 
the  forty  cities,  so  that  the  gas  which  might  be  saved,  in  the  manu- 
facture of  coke,  in  the  whole  of  the  United  States,  by  the  use  of 
retort  ovens,  would  be  more  than  sufficient  to  supply  such  a list  of 
cities  as  given,  twice  over. 

And  as  the  increase  in  coke  making  goes  on  in  the  United  States 
at  the  rate  of  about  1,200  ovens,  or  about  one  million  tons  of  coal 
per  annum  this  represents  4,000  millions  cubic  feet  further  waste  ; 
nearly  equal  to  the  supply  of  the  twenty-five  largest  cities  in 
Massachusetts,  with  their  aggregate  population  of  2,102,000.  It 
would  furnish  them  with  2,000  feet  per  capita  per  annum  out  of 
2,245.  is  simply  the  annual  increase  in  the  waste. 


The  Forty  Largest  Cities  of  the  United  States  and  Their 
Populations  in  1900  as  Given  by  the  World  Almanac. 


Gr’ter  New  York,  N.  Y.  3,437,000 


Chicago,  Ills. 1,698,575 

Philadelphia,  Pa 1,293,697 

St.  Louis,  Mo 575,238 

Boston,  Mass 560,892 

Baltimore,  Md 508,957 

Cleveland,  Ohio 381,768 

Buffalo,  N.  Y 352,387 

San  Francisco,  Cal.  . . 342,782 

Cincinnati,  Ohio 325,902 

Pittsburg,  Pa 321,564 

New  Orleans,  La 287,104 

Detroit,  Mich.  285,704 

Milwaukee,  Wis. .... . 285,315 

Washington,  D.  C. .. . 278,718 

Newark,  N.  J 246,070 

Jersey  City,  N.  J 206,433 

Louisville,  Ky 204,731 

Minneapolis,  Minn. . . 202,718 

Providence,  R.  1 1 75,597 


11,971,152 


Brought  forward,  11,971,152 


Indianapolis,  Ind...  169,164 

Kansas  City,  Mo. .. . 163,752 

St.  Paul,  Minn 163,065 

Rochester,  N.  Y 162,608 

Denver,  Colo 133,859 

Toledo,  Ohio 131,000 

Allegheny,  Pa 129,896 

Columbus,  Ohio 125,560 

Worcester,  Mass ....  it  8,42  1 

Syracuse,  N.  Y 108,374 

New  Haven,  Conn..  108,027 

Paterson,  N.  J 105,171 

Fall  River,  Mass. . . . 104,863 

St.  Joseph,  Mo 102,979 

Los  Angeles,  Cal...  . 102,479 

Scranton,  Pa  102,026 

Lowell,  Mass 94,969 

Albany,  N.  Y 94,151 

Cambridge,  Mass ..  . 91,886 

Portland,  Ore 90,426 


i4>373,828 


Total  population  of  forty  largest  cities  in  the  United  States. 
= 14,373,828. 
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To  further  emphasize  the  extent  of  the  present  enormous  waste 
of  gas  in  coke  making  operations,  and  as  a confirmation  of  the  fact 
that  I was  well  within  bounds,  in  my  previous  figures  in  reference 
thereto,  the  following  data  is  submitted,  taken  from  another  report 
of  the  U.  S.  Government,  which  was  issued  from  the  Department 
of  the  Interior,  on  “Illuminating  and  Fuel  Gas  and  By  products,” 
by  Mr.  William  B.  Phillips,  datedTSpp,  and  giving  results  for  the 
year  1898. 

It  shows  that  the  returns  from  433 , gas  companies  in  various 
States,  sent  in  as  called  for  by  the  Government,  were  as  follows ; — 
Massachusetts  heading  the  list  with  45  companies;  New  York 
State,  and  Ohio  with  41  each;  California  and  Illinois  26  each; 
Pennsylvania  22;  Michigan  21;  Indiana  and  Missouri  13  each, 
and  so  on. 

The  production  of  gas  in  these  433  cities  and  towns,  is  given  in 
round  figures  as  follows: 

Coal  gas 19,469  millions  cubic  feet. 

Water  gas 30,419  “ “ 

Oil  gas 497  “ “ 


Total  gas  made ..  50,385  “ “ per  annum. 

The  coal  used  in  making  the  above  quantity  of  coal  gas  was 
2,042,698  net  tons,  showing  an  average  production  in  coal  gas  of 
9,531  feet  per  net  ton.  So  that  the  coal  used  in  coke  making  in 
the  United  States  (as  given  by  Mr.  Parker  at  30,219,343  net  tons) 
is  upwards  of  fourteen  times  as  great  in  quantity  as  that  used  in 
coal  gas  making,  in  the  433  cities  and  towns  just  referred  to.  And 
the  gas  wasted  therefrom  (taking  it  at  4,000  feet  per  net  ton,  which 
could  easily  and  profitably  be  recovered)  would  supply  the  433 
cities  and  towns  with  gas  at  their  present  total  rate  of  consumption 
of  coal,  water  and  oil  gas  2^  times  over ; which  greatly  exceeds 
my  previous  conservative  calculations.  When  this  gigantic  stream 
of  waste  shall  be  converted  into  a stream  of  profit,  as  it  will  surely 
be  in  the  not  distant  future,  it  will  very  considerably  alter  the 
present  aspect  of  gas  affairs  in  many  sections  of  the  United  States. 
There  have  been  some  notable  and  costly  experiences  to  gas  com- 
panies in  this  country,  in  the  past,  and  history  has  a remarkable 
tendency  to  repeat  itself,  especially  along  favorable  lines;  it  will 
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be  well  for  us,  as  gas  men,  to  do  all  in  our  power  to  use  any  new 
forces  that  may  be  developed  along  the  lines  of  the  industry  in 
which  we  are  all  so  deeply  interested,  rather  than  let  them  get 
away  from  us. 

Another  indication  of  the  possibilities  of  the  extension  of  the 
coke  business;  only  recently  the  Erie  Railroad  Company  has  given 
out  that  it  will  abolish  the  use  of  soft  coal  on  its  passenger  trains, 
out  of  consideration  for  the  traveling  public,  and  there  can  be  no 
question  but  that  such  a step  will  remove  one  great  discomfort  in 
railway  travel. 

It  can  safely  be  predicted  that  other  railroad  companies  will 
follow  suit.  In  fact,  one  of  the  New  England  railroad  companies 
has  already,  to  a considerable  extent,  adopted  coke  as  locomotive 
fuel.  And  when  coke  can  be  made  and  sold  with  a reasonable 
margin  of  profit,  at  considerably  lower  prices  than  hard  coal,  (ex- 
cept for  the  buckwheat  and  smaller  sizes  of  anthracite,  which  until 
the  last  few  years  have  been  mostly  waste)  the  coke  business  will 
grow. 

That  this  enormous  waste  just  referred  to,  can,  and  will  event- 
ually be  avoided,  is  beyond  question.  In  some  parts  of  Europe 
the  By-product  Retort  Oven  has  practically  driven  the  beehive 
oven  out  of  the  field,  because  the  fact  has  been  so  abundantly 
proven,  that  a considerably  larger  percentage  of  coke,  from  a given 
quantity  of  coal  can  be  produced  from  the  Retort  oven  than  from 
the  beehive,  for  tie  reason  that  in  the  beehive  there  is  a large 
waste,  partly  by  the  admission  of  air,  to  burn  the  gases  inside  the 
oven,  to  heat  the  oven  itself,  and  also  in  other  ways  that  need  not 
be  detailed  here;  while  the  retort  oven  is  externally  heated,  by  a 
portion  only  of  the  gas  produced,  which  is  entirely  wasted  in  the 
beehive;  and  to-day  it  is  a great  anomaly  to  find  that  this  great 
progressive  country  has,  in  this  respect,  lagged  so  far  behind  other 
countries,  by  sticking  to  the  old  beehive  oven.  Fortunately  for 
the  great  coke  making  industries  of  Pennsylvania,  they  have  been 
so  prosperous,  and  profits  have  been  so  satisfactory,  that  the  sav- 
ings to  be  effected  by  the  recovery  of  the  by-products,  have  hith- 
erto been  almost  entirely  ignored. 

But  the  conditions  of  modern  commercial  enterprise  and  activi- 
ties, make  it  impossible  for  such  known  waste  to  be  permitted  for 
very  long. 

As  existing  sets  of  ovens  wear  out,  and  renewals  have  to  be 
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effected,  the  shrewd  and  able  men  at  the  head  of  the  coke  busi- 
ness cannot  afford  to  overlook  the  possibilities  of  improvement ; 
nor  are  they  likely  to  do  so,  because  the  matter  is  no  longer  one 
of  doubt  or  question,  but  of  abundantly  demonstrated  facts,  the 
proofs  of  which  are  easily  obtainable.  And  if  they  do  ignore  the 
matter  there  are  others  who  will  probably  not  be  slow  to  take  ad- 
vantage of  the  opportunities  presented. 

The  efforts  being  made  in  all  progressive  cities  and  towns  for 
the  suppression  of  the  soft  coal  smoke  nuisance  is  opening  such  a 
field  for  smokeless  fuel,  that  with  hard  coal  at  present  rates,  it 
should  create  such  a demand  for  vast  quantities  of  coke  as  may, 
and  probably  will,  change  the  factor  of  the  problem  from  the  gas 
to  the  coke  side  of  the  question,  in  the  not  distant  future. 

A very  significant  remark  in  the  report  of  Mr.  Parker,  is  as 
follows : 

‘‘  There  seems  to  be  no  reason  to  doubt  that  the  by-product 
ovens  will  eventually  supersede  the  beehive,  at  least  in  great  part. 
The  question  as  to  whether  the  coke  from  these  Retort  ovens  is 
the  phimary  product  or  the  by-product,  is  determined  by  the  loca- 
tion of  the  plant,  and  the  demands  of  the  particular  Reality.” 

It  seems  to  me  quite  safe  to  take  a step  further  than  this  and 
say,  that  as  coke  for  foundry  and  other  purposes  is  used  in  all 
parts  of  the  country,  and  has  to  be  freighted  there,  from  the  cen- 
tres of  coke  production,  there  is  no  reason  whatever  why  the  coal 
should  not  be  freighted  instead  of  the  coke,  to  the  centres  where 
the  gas  and  other  by-products  can  be  more  readily  and  profitably 
disposed  of.  And  therefore,  as  the  use  of  the  by-product  oven 
is  extended,  as  it  will  be,  the  gas  aspect  of  the  question  must  not 
be  lost  sight  of  by  gas  men,  who  must  be  prepared  to  meet  the 
changing  condition  of  the  gas  business  due  to  the  use  of  retort 
ovens  for  coke  making. 

The  products  from  retort  ovens  are  practically  the  same  as 
from  the  ordinary  retorts;  analyses  in  the  appended  table  abund- 
antly prove  that  the  gases  from  the  oven  and  the  retort  are  so 
similar  in  every  respect,  as  to  enable  it  to  be  said,  that  there  is 
practically  no  difference  between  them  ; except  that  in  the  gas  from 
the  retort  ovens,  mainly  on  account  of  the  larger  mass  of  coal  carbon- 
ized at  a time,  the  longer  periods  of  distillation,  and  the  leaner 
coals  generally  dealt  with,  the  illuminating  power  of  the  average 
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gas  during  the  whole  period  of  distillation,  is  not  quite  so  high  as 
that  from  the  retorts;  with  coals  of  the  same  high  percentage  of 
volatile  matter  as  ordinarily  used  in  gas  making,  and  with  gas  as  a 
consideration,  there  is  no  reason  why  gas  of  quite  as  high  illumin- 
ating power  should  not  be  obtained  from  ovens  as  from  retorts. 

'fhe  retort  oven  offers  one  great  advantage  from  this  standpoint 
over  the  retort,  in  that  it  permits  a very  simple  and  effective  method 
of  separating  the  gases  at  different  periods  of  distillation,  which  is 
not  practicable  with  the  retorts  and  would  be  no  advantage  with 
them.  Every  gas  man  knows,  that  in  coal  gas  making,  the 
richer  gases  come  off  from  the  retorts  in  the  first  half  of  the  charge: 
as  a matter  of  course  it  also  does  the  same  from  the  ovens;  and 
two  separate  hydraulic  mains  being  provided  the  rich  gases  are 
taken  off  for  lighting  purposes  and  the  later,  nondlluminating 
jmrtions  which  are  of  great  heating  value,  are  utilized  for  heating 
the  retort  ovens.  Not  only  so,  but  as  the  gas  from  the  latter  half 
of  the  charge,  contains  a considerable  portion  of  Benzene  which 
has  a very  high  illuminating  value,  this  Benzene  can  be  readily  and 
economically  extracted  from  the  poorer  gases  that  are  to  be  used 
f^r  heating  and  added  to  the  richer  portion  set  apart  for  lighting,, 
enriching  the  latter  to  such  an  extent  as  to  enable  gas  of  say  20 
candle  power  or  over,  to  be  obtained  from  a coal  that,  from  the 
retort  gas  making  standpoint,  would  be  considered  a very  poor 
one,  and  scarcely  worth  the  handling  for  gas  making. 

As  the  By-Product  Retort  Oven  has  been  so  frequently  and  so 
ably  dealt  with  by  others,  from  the  standpoint  of  its  construction^ 
especially  by  Mr.  W.  H.  Blauvelt,  of  the  SemeffSolvay  Company, 
whose  excellent  paper  on  that  subject  will  be  found  in  “ The 
Mineral  Industry”  for  1895,  and  by  the  exhaustive  work  of  Mr. 
John  Fulton,  whose  treatise  on  “ Coke  and  the  saving  of  By-Prod- 
ucts ” contains  a mine  of  information  on  the  subject,  and  by  many 
others,  and  the  fact  proven  over  and  over  again  that  coke  can  be 
produced  at  cheaper  rates  per  ton  in  a retort  oven  than  in  a bee- 
hive oven,  and  how  a retort  oven  will  produce  coke  in  22  to  24 
hours  equal  to  the  72  hour  production  of  the  beehive  oven,  1 need 
not  deal  further  with  that  phase  of  the  question.  The  subject  has 
impressed  itself  on  my  mind  more  from  the  gas  side  of  it  than  any 
other,  because  I realize  what  it  means  to  the  gas  industry  in  the 
future. 

I wouldhere  refer  to  the  paper  of  Mr.  Peter  Young,  presented  to  the 
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RETORT  OVENS  VS.  RETORTS  IN  GAS  WORKS. 

Comparative  Statement  on  Carbonizing  Labor. 


The  data  for  the  British  Companies  taken  from  Field’s  Analysis  for  1900 
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Ohio  Association  last  year,  to  be  found  in  the  American  Gas  Light 
Journal  of  April  i6,  1900,  in  which  that  gentleman  gives  30  cents 
per  ton  of  coal  as  the  cost  of  carbonizing  in  retort  ovens.  1 can  say 
from  actual  knowledge  of  the  facts,  which  I have  daily  observed 
for  some  months,  that  it  is  very  much  below  that  figure,  viz,,  under 
20  cents  per  ton — the  coal  handled  per  man  employed  (excluding 
foreman)  is  12.8  tons  per  day,  and  the  question  of  labor  is  a very 
important  one.  In  this  connection  I refer  to  Field’s  Analysis  of 
British  Gas  Companies  Accounts,  dated  1901,  for  year  1900,  which 
shows  that  in  35  of  the  principal  gas  companies  and  corporations 
of  that  country,  the  cost  of  carbonizing  wages  are  as  follows,  and 
shown  in  tabular  form  herewith,  irom  which  it  will  be  seen  that  in 


3 London  companies, carbonizing  wages  = 70c.  per  ton  (2,000  lbs.) 
12  Suburban  “ “ = 69.3c,  “ “ 

9 Corporations,  “ “ = 60c.  “ 

8 Provincial  Companies,  “ “ = 68.4c.  “ “ 

2 Scottish  “ “ ‘‘  = 66  2c.  ‘‘  “ 

Dublin,  “ “ = 79.8c.  “ “ 


Average  of  the  above  35  companies  =1=  69,,  which  is  3.4  times 
the  cost  in  the  United  States  in  retort  ovens,  notwithstanding  the 
higher  rates  paid  for  labor  in  this  country.  It  is  not  an  easy  mat- 
ter to  get  as  full  data  as  one  would  like,  in  this  country,  but  from 
facts  that  I am  acquainted  with  in  various  places,  I think  in  view 
of  the  much  higher  rates  paid  to  American  workmen,  that  95  cents 
per  ton  is  about  a fair  average  for  carbonizing  wages  in  the  United 
States,  and  at  this  figure  it  would  be  4^  times  the  cost  of  carbon- 
izing labor  in  retort  ovens.  These  are  simple  cold  facts. 

The  first  retort  ovens  erected  in  this  country,  were  erected  in 
1893  by  the  Solvay  Process  Company,  at  their  works  in  Syracuse, 
N.  Y.,  to  produce  the  coke  required  to  burn  the  vast  ([uantities  of 
lime  used  in  one  branch  of  that  Company’s  business.  The  Company 
also  required  large  quantities  of  ammonia,  and  ovens  were  put  up 
primarily  to  supply  those  demands.  Sihce  then  these  ovens  have 
been  gradually  developed  for  the  recovery  of  all  the  by-products 
from  the  operation  of  coking  coal,  gas  among  others. 

The  Journal  of  Gas  Lighting,  in  an  essay  (June  i ith,)  on  “ Coke 
Oven  versus  Gas  Works  Coal  Carbonizing  Plant”  said,  “All 
competent  readers  of  the  signs  of  the  times  in  respect  of  the  tech- 
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nicalities  of  Tov/ns’  gas  production  must  agree,  that  the  best  and 
most  advanced  professional  opinion  is  at  the  moment  at  a state  of 
suspense  on  the  question  of  what  is  to  be  the  line  of  development 
of  gas  manufacture  in  the  immediate  future.” 

And  it  goes  on  to  point  out  how  the  factors  are  gradually 
changing  from  the  question  of  light  units  to  heat  units,  and  the 
great  change  that  may  be  expected  when  the  1893  patents  of  the 
VVelsbach  Company  expire  in  1907.  And  the  Journal,  referring  to 
some  remarks  made  by  one  of  our  esteemed  fellow  members  of  this 
Association,  says,  Mr.  Egner  starts  by  admitting  as  proven,  that 
the  by-product  coke  oven  is  a ‘long  way  ahead’  of  older  methods 
of  coke  manufacture;  but  this  is  precisely  what  the  largest  manu- 
facturers of  metallurgical  coke  in  the  United  States,  in  the  far 
famed  Connells ville  region,  do  not  concede,”  Of  course  they  do 
not  concede  it,  neither  could  they  be  expected  to  concede  it,  for 
the  simple  reason  that  hitherto  the  Connellsville  region  and  oper- 
ators of  that  section  have  practically  controlled  the  coke  making 
industry,  and  they  could  not  afford,  especially  at  the  present  stage,, 
to  admit  that  coke  made  from  other  coal  and  by  other  methods 
than  theirs,  was  as  good  as  theirs;  and  they  never  will  admit  it^ 
while  their  product  is  beehive  coke.  But  the  users.,  the  great  steel 
and  iro7i  makers,  are  rapidly  learning  the  facts,  and  find  that  retort 
oven  coke  can  be  and  is  made  in  every  respect  equal  to  beehive 
coke,  and  cheaper.  And  it  is  no  secret  that  the  greatest  obstacle, 
so  far,  to  the  introduction  of  retort  ovens,  has  been  the  systematic 
endeavors  of  the  beehive  oven  men  to  persuade  foundrymen  and. 
others  that  retort  oven  coke  was  not  as  good  as  that  from  beehive 
ovens.  The  reaction  will  be  all  the  stronger  against  the  latter 
when  the  true  facts  are  fully  realized.  (Some  of  us  butted  our  heads 
against  that  kind  of  a stone  wall  on  the  water-gas  question  ; and, 
while  eating  crow  is  certainly  not  as  satisfactory  as  taking  quail  on 
toast,  the  opponents  of  the  retort  oven  will  sooner  or  later  have 
to  partake  of  the  first  named  unpalatable  dish,  and  it  is  on  that 
line  the  battle  has  to  be  fought  and  won,  as  it  will  be.) 

It  is,  I think,  a mistake  to  assume  that  the  gas  is,  under  all 
conditions,  the  most  valuable  product  ot  the  coal.  That  is  en- 
tirely a matter  of  conditions,  and  very  largely  a matter  of  locality. 
The  beehive  oven  men  evidently  do  not  hold  that  view,  because 
their  methods  prove  that  they  consider  not  only  the  gas  but  the 
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tar  and  ammonia  practically  valueless;  and  it  may  really  be  so 
under  their  conditions  and  methods  of  working,  because  their 
operations  are  too  far  from  the  gas  market. 

For  generations  past  engineers  have  looked  regretfully  at  the 
enormous  power  of  Niagara  Falls  going  to  waste,  and  have  figured 
what  could  be  done  with  it  if  they  only  had  it  placed  just  where 
they  wanted  it.  And  it  is  only  recently,  as  we  all  know,  that 
practical  effect  has  been  given  to  the  self-evident  proposition,  that 
it  is  easier  to  establish  factories  near  Niagara  than  it  is  to  remove 
the  falls.  May  not  an  analogous  condition  be  brought  about  in 
the  coke  trade  to  a large  extent  ? When  it  is  borne  in  mind,  that 
as  previously  stated,  the  quantity  of  coal  used  in  coke  making 
in  the  United  States,  is  fourteen  times  larger  than  that  used  in  coal 
gas  making  in  433  cities  and  towns,  and  that  not  only  is  all  the 
coke  therefrom  readily  marketed,  but  the  demand  is  increasing  to 
such  an  extent  as  to  necessitate  the  building  of  hundreds  of  addi- 
tional coke  ovens  every  year ; and  as  a very  large  portion  of  the 
coke  so  produced  is  shipped  to  various  parts  of  the  country,  it 
seems  to  me  more  a matter  of  decentralization  of  the  coke  indus- 
try than  anything  else.  In  localities  where  there  are  a consider- 
able number  of  foundries,  or  where  there  can  be  established  an 
opening  for  the  coke  for  locomotive  fuel,  for  general  steam  raising, 
or  other  purposes,  it  is  to  my  mind  a matter  beyond  question,  that 
ovens  can  be  operated  to  earn  a larger  percentage  of  profits  on 
the  outlay  than  retorts  can. 

If  it  is  not  possible  to  take  the  mountain  to  Mahomet,  may  it 
not  be  found  possible  to  take  Mahomet  to  the  mountain;  and 
further,  may  not  Mahomet  himself  be  much  benefited  by  such  an 
excursion?  We  cannot  remove  our  towns  and  cities  to  the  centers 
of  coke  production,  but  I see  no  reason  why,  to  a large  extent,  the 
coke  making  should  not  be  conducted  at  points  where  the  by- 
products can  be  more  readily  marketed  with  advantage  to  all 
interests  concerned. 

J have  gone  into  this  question  of  retort  oven  versus  coal-gas 
retort  very  carefully  during  the  last  few  months,  and  have  taken 
it,  I think,  from  all  standpoints;  and  from  comparisons  of  the  act- 
ual work  being  done  day  by  day  in  Semet-Solvay  Retort  Ovens, 
and  of  the  very  best  average  results  I know  of  being  obtained  in 
the  ordinary  retort  processes  in  gas  works  in  both  the  United  States 
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and  in  Europe,  and  knowing  as  I think,  whereof  I speak,  I am 
prepared  to  go  on  record  with  this  statement. 

In  gas  works  of  even  moderate  size,  operating  with  retort  ovens, 
and  turning  out  a first  class  foundry  coke  for  which  there  is  a large 
demand  at  good  prices,  good  substantial  profits  can  be  made,  with 
gas  at  such  prices  as  would  be  utterly  and  absolutely  impossible 
for  retort  methods  to  compete  with. 

I have  some  carefully  prepared  statements  which  I think  prove 
this  beyond  question,  but  as  I think  it  undesirable  in  the  interest 
of  our  business  to  give  the  details  and  figures  for  publication,  I shall 
be  happy  to  go  through  them  with  any  member  or  members  of 
this  Association  personally.  When  the  retort  oven, from  the  same 
quality  coal,  can  put  out  72  per  cent,  of  its  weight,  in  coke,  against 
66  per  cent,  in  beehive  ovens;  do  it  every  day  in  the  week  and 
every  week  in  the  year,  and  of  equal  quality,  that  and  time  settles 
the  question  from  the  coke  standpoint.  And  when  lean  coals,  with 
a low  percentage  of  volatile  matter,  coals  that  are  not  usually  classed 
as  suitable  for  gas  making  can  be  used,  and  give  off,  as  a by-product, 
4,000  feet  per  ton,  which  is  at  present  going  to  waste  all  over  the 
country,  to  the  extent  of  a supply,  as  shown,  equal  to  2^3  times 
the  quantity  consumed  in  433  cities  and  towns  (as  shown  by  the 
U.  S.  (Government  Report  I have  quoted),  it  will  surely  be  evident 
to  my  brethren  of  the  (Gas  Fraternity,  that  as  “ coming  events 
cast  their  shadows  before,”  it  should  be  the  policy,  pleasure  and 
profit  of  the  gas  men  to  grasp  the  substance  as  it  comes  along; 
and  they  can  be  trusted  to  do  it,  too. 


WHAT  IS  THE  BUSINESS  OF  A GAS 
COMPANY  ? 


Written  for  the  Twenty-ninth  Annual  Meeting  of  the  American 
Gas  Light  Association,  by  Frank  D.  Moses,  Trenton,  N.  j. 

To  make  permanent  profits  for  its  owners  and  render  satisfac- 
tory services  to  the  public  in  return.  A Gas  Company  badly 
managed  rarely  does  either.  It  is  generally  a burden  to  its  owners 
and  an  indirect  injury  to  like  interests.  It  is  easier  to  build  a gas 
works  and  produce  one  million  feet  of  gas,  than  it  is  to  find  a 
market  for  the  same;  therefore  the  most  important  end  of  the  gas 
business  relates  to  the  sale  of  gas  rather  than  to  its  production. 

Perhaps  the  following  experience  will  teach  disappointed  own- 
ers and  managers  of  gas  properties  some  ways  of  relief  and  im- 
provement. 

Some  years  ago  the  writer  was  employed  to  investigate  and  re- 
port, first,  on  the  advisability  of  removing  an  old  gas  works  to  a 
new  location.  Second,  whether  the  proposed  plans  for  the  pro- 
posed new  works  could  be  reduced  in  cost,  and  if  so,  how.  One 
or  two  engineers  had  previously  figured  on  the  job,  and  submitted 
bids  running  between  thirty  and  thirty-live  thousand  dollars. 
While  thus  engaged  I saw  much  of  the  town,  of  its  residences, 
stores  and  people,  and  was  much  amazed  at  the  rarity  of  gas,  and 
the  abundance  of  oil  and  electric  lights.  Later  I inquired  about 
the  number  of  gas  ranges  in  use,  and  the  reply  was  to  the  effect 
that  they  were  so  few  it  did  not  pay  to  bother  with  them,  that 
none  were  kept  in  stock,  never  had  been,  and  that  when  wanted 
they  were  obtained  from  another  gas  company  in  a near-by  town, 
and  sold  to  consumers  at  list  price.  I had  already  ascertained 
that  the  old  works  were  not  bad  and  had  greater  capacity  than 
had  been  used.  I grew  suspicious,  began  to  feel  a deep  sense  of 
sympathy  for  that  thirty  or  thirty-five  thousand  dollars  that  was 
to  be  invested  for  profitable  returns  under  such  unfavorable  con- 
ditions, and  concluded  to  investigate  further  on  my  own  account 
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I found  many  streets  with  houses,  but  without  gas  mains;  I found 
too,  a pitiful  per  capita  consumption  and  that  the  management  of 
the  company  was  exceeding  great  in  everything  that  contributed 
to  the  minimum  cost  of  gas,  and  exceeding  small  in  everything 
that  contributed  to  the  maximum  consumption  of  gas. 

My  report  to  the  owners  came  near  getting  me  into  trouble,  and 
very  properly  so  as  I nearly  forgot  to  report  on  the  specific  sub- 
jects for  which  I had  been  hired,  and  dealt  almost  exclusively 
with  subjects  for  which  I was  not  hired.  The  works  were  not  re- 
moved Only  a few  thousand  of  the  thirty  were  put  into  over- 
hauling and  bettering  the  old  works ; more  were  put  into  exten- 
sions of  gas  mains,  services,  VVelsbach  lights  and  gas  cooking  and 
heating  appliances,  meters,  etc.,  and  within  one  year  after  these 
progressive  steps  had  been  initiated,  the  output  and  sale  had 
doubled,  and  the  works  were  still  able  to  furnish  more  gas. 

For  aught  I know  the  cost  of  gas  in  the  holder  may  not  have 
been  quite  as  low  as  before;  I am  only  sure  the  owners  had  for- 
given my  oversight  of  their  original  orders  to  me,  and  that  they 
were  making  more  money  and  congratulating  themselves  upon  the 
reforms  that  had  been  introduced. 

While  recognizing  the  great  need  of  minimum  cost  of  gas,  I 
wish  to  emphasize  my  conviction  that  that  question  is  greatly 
overshadowed  by  that  of  increased  gas  consumption  without  which 
maximum  profits  cannot  be  realized  out  of  the  business. 

It  is  a comparatively  easy  thing  now-a-days  to  make  gas  econ- 
omically; there  are  many  able  engineers  to  plan,  and  contractors 
to  build  and  equip  almost  perfect  gas  works.  There  is  also  a 
good  supply  of  engineers  to  run  them,  to  teach  assistants  how  to 
do  it,  and  to  introduce  and  maintain  order  and  discipline  in  every 
department  connected  therewith. 

In  the  commercial  department  of  the  gas  business  there  is  con- 
stant need  of  keen  and  aggressive  business  methods,  and  here  I 
think  there  is  sore  need  for  improvement.  When  slow  conserva- 
tive policies  and  high  prices  ruled  and  the  use  of  gas  was  practically 
limited  to  light,  and  to  city  consumption,  the  modern  commercial 
spirit  had  no  show,  but  the  spirit  of  ill-will  and  distrust  between 
the  company  and  the  consumer  did  have  a show,  and  continues  to 
plague  the  ambitious , up-to-date  gas  company. 

While  marked  progress  towards  better  commercial  conditions 
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and  financial  results  has  been  made,  much  remains  to  be  done  in 
order  to  realize  the  great  possibilities  for  profit  and  usefulness  in 
the  gas  industry.  Considering  as  I do  future  prospects  brighter 
and  usefulness  greater  than  ever  in  the  past,  the  work  and  thought 
devoted  to  this  paper  will  be  well  paid  for  if  I succeed  in  adding 
anything  new  or  useful  to  a subject  ably  and  frequently  .discussed 
before  you  in  the  past. 

Taking  it  for  granted  that  we  all  want  to,  and  must  sell  more 
gas,  that  existing  conditions  call  for  lower  and  lower  prices,  and 
that  these  calls  have  been  and  will  continue  to  be  met  success- 
fully, I will  confine  myself  entirely  to  fuel  gas  and  its  increased 
use  by  the  public,  through  the  efforts  of  the  commercial  depart- 
ment of  the  company. 

My  favorite  example  of  that  department  is  that  of  an  enter- 
prising, aggressive  mercantile  establishment,  everlastingly  adver- 
tising its  wares,  enjoying  large  patronage,  favorably  spoken  of  by 
everybody,  making  money  and  extending  the  establishment  all 
the  time.  It  may  sell  dry  goods,  or  hardware,  or  anything  else, 
while  v/e  only  have  gas  to  sell ; still  I believe  that  we  have  only 
to  study  the  causes  of  its  success,  and  apply  its  methods  as  far  as 
practical  to  our  business  in  order  to  reach  a fair  measure  of  the 
success  which  such  establishments  are  enjoying. 

The  following  rules  represent  the  groundwork  upon  which  I 
think  the  commercial  department  for  selling  fuel  gas  should  be  run. 

First:  I am  Fuel  Gas  and  have  brought  my  industry  from  de- 
pression into  prosperity  and  respect. 

Second:  Thou  shalt  not  be  close-fisted,  or  “penny  wise  and 
pound  foolish.”  But  thou  shalt  spread  out  my  arteries  to  all 
people. 

Third : Thou  shalt  not  neglect  thy  opportunities  to  spread  my 
merits,  that  the  people  may  enjoy  my  blessings. 

Fourth:  Thou  shalt  provide  my  appliances  unto  my  people,  to 
the  end  that  they  may  use  them  constantly  and  economically. 

Fifth:  Thou  shalt  not  humiliate  thyself,  but  thou  shalt  be  ac- 
tive, intelligent  and  deliberate  and  tarry  long  among  thy  brethren. 

Sixth : Thou  shalt  be  indulgent  to  others  who  know  less  than 
you  do,  and  treat  them  as  brothers. 

Seventh:  Thou  shalt  make  use  of  me  in  all  seasons,  for  my  vir- 
tues are  everlasting. 
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Eighth : Remember  thy  bosses  to  make  them  happy  and  rich. 

Ninth : Six  days  shalt  thou  labor  in  joy  and  watchfulness,  that 
thou  mayest  be  wise  and  earn  thy  bread. 

Tenth:  But  the  seventh  day  thou  shalt  not  do  any  work,  unless 
you  have  to. 

I hope  no  one  will  accuse  me  of  a lack  of  reverence  in  prepar- 
ing these  rules,  and  I am  afraid  they  will  not  be  clear  enough 
unless  I take  a little  time  in  explaining  them,  and  with  your  per- 
mission I will  do  so. 

First : Fuel  Gas  is  recognized  as  a redeemer  of  the  gas  industry.  . 

When  the  electric  light  appeared,  owners  of  gas  properties  be- 
came frightened,  and  the  value  of  gas  securities  depreciated.  It 
was  felt  that  electricity  would  encroach  upon  if  not  entirely  super- 
sede gas  as  a lighting  agent;  as  a matter  of  fact  it  has  encroached 
and  continues  to  do  so,  as  the  percentage  of  gas  used  for  lighting 
has  not  increased  in  fair  proportion.  But  now  gas  securities  have 
increased  in  value  and  popularity  and,  on  an  average,  are  worth 
more  to-day  and  are  of  higher  repute  than  ever  before.  Fuel  gas 
is  alone  responsible  for  this  happy  situation.  The  people  every- 
where recognize  the  great  utility  of  fuel  gas.  It  has  lessened 
drudgery  and  improved  health.  Through  the  improved  method 
of  production,  the  price  of  gas  has  been  continually  cheapened, 
so  that  the  poor  as  well  as  the  rich  may  use  it.  When  its  ments 
are  understood  it  has  challenged  the  respect  of  the  people. 

Second : Many  owners  of  gas  properties  have  refused  to  invest  the 
funds  required  for  modern  betterments  and  extensions.  They 
have  failed  to  share  in  the  enormous  benefits  which  have  come  to 
others  who  have  done  so.  They  complain  that  they  are  not  pros- 
perous, yet  they  alone  are  probably  responsible  for  it.  Other 
companies  having  modern  and  efficient  works  have  failed  to  ex- 
tend the  mains  and  services  into  streets  along  which  are  found 
many  residents  who  would  be  only  too  glad  to  use  gas  if  they  could 
get  it.  Entirely  too  many  gas  people  overlook  the  fact  that 
profits,  are  contingent  upon  ample  facilities,  and  practical  and 
constant  efforts  in  the  right  direction.  They  forget  that  the  larger 
the  consumption,  the  cheaper  the  gas.  They  forget  that  it  is  pos- 
sible to  sell  the  entire  capacity  of  a vast  majority  of  gas  works  in 
this  country,  and  that  many  of  them,  if  the  commercial  depart- 
ment were  properly  managed,  would  be  able  to  reach  a point 
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where  the  consumption  could  be  maintained  on  a par  with  the 
production  during  the  entire  24  hours. 

Third:  There  are  lots  of  people  who  do  not  know  the  value  of 
gas  for  fuel  purposes;  those  who  have  never  used  it  as  well  as 
those  who  have.  They  must  be  taught  all  about  it,  either  verb- 
ally, or  through  the  daily  papers  or  other  printed  matter.  There 
are  many  ways  of  educating  the  people,  by  any  one  of  the  three 
foregoing  methods.  I wish  simply  to  emphasize  that  whether  one, 
two  or  all  of  the  said  methods  be  employed,  they  must  be  persistent 
and  everlasting.  One  campaign  or  season  is  not  sufficient,  it 
must  be  repeated  every  season.  Communities  are  very  much  like 
individuals;  some  are  progressive,  some  are  unprogressive ; some 
are  quick,  some  are  slow  ; and  with  so-me  the  weather  is  more 
constant  than  with  others.  All  the  factors  have  their  influence, 
and  must  be  considered. 

Fourth:  Gas  Companies  should  provide  suitable, centrally  located 
and  attractive  quarters  for  the  exhibition  of  gas  appliances,  A 
bare,  unadorned  room  detracts  from  the  goods  exhibited,  whereas 
an  attractive  room  improves  them.  They  must  provide  gas  appli- 
ances, for  all  kinds  of  domestic  and  mechanical  purposes.  The 
list  includes  for  domestic  purposes — gas  ranges,  heating,  laundry 
and  sad  iron  stoves,  water  heaters,  etc.  In  the  mechanical  line, 
where  the  size  and  industries  of  the  town  warrant  it,  a sample  gas 
engine  mav  be  profitably  exhibited,  and  a large  number  of  them 
can  be  sold  if  effective  canvassing  for  their  introduction  is  made. 
Appliances  should  be  contracted  for  in  good  time,  and  carried  in 
stock  in  goodly  quantities.  Samples  should  be  kept  shining  and 
attractive.  One  of  the  most  serious  drawbacks  to  the  jiopularity 
of  gas  as  a fuel  arises  from  the  ignorance  of  the  masses  respecting 
its  use.  It  is  not  so  much  the  price  of  gas,  but  the  service  patrons 
get,  that  tells  for  or  against  the  consumption.  There  is  more 
profitable  work  to  do  among  smaller  than  larger  consumers,  be- 
cause the  former  are  in  the  majority.  Once  a number  of  small 
households  in  a community  begin  using  gas  for  fuel,  its  consump- 
tion increases  many  fold,  and  at  compound  interest.  Inspe  tion 
of  all  gas  appliances  in  use  should  be  made  frequently,  and  at  fixed 
periods.  Inspectors  should  be  selected  with  reference  to  their 
intelligence,  their  knowledge  of  gas  appliances,  and  their  ability  to 
Impart  thit  knowledge  to  the  user.  Only  by  such  methods  will 
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the  latter  realize  the  value  of  gas  for  fuel,  and  the  other  advan- 
tages connected  therein.  Once  this  has  been  accomplished,  and 
not  until  then,  may  we  expect  gas  to  universally  take  the  j)lace  of 
solid  fuel,  and  good  will  take  the  place  of  ill-will. 

Fifth  : The  manager  or  salesman  need  not  humiliate  himself, 
he  can  be  dignified  and  firm  always.  He  should  be  active  in  fer- 
reting out  every  possible  avenue  for  the  sale  of  gas;  considerate 
of  everybody.  He  should  be  familiar  with  every  branch  of  the 
gas  business,  whether  in  the  manufacturing  or  commercial  depart- 
ments. He  should  be  active  and  deliberate  and  never  jump  at 
conclusions  “half-cocked many  problems  and  difficulties  arise 
that  require  careful  study,  and  one  should  never  be  too  sure  that 
he  is  right  until  he  understands  his  subject  in  all  its  bearings.  He 
must  be  truthful  so  that  his  word  shall  be  as  good  as  his  bond.  If 
he  tarries  among  his  brethren  he  will  attend  the  meetings  of  gas 
men,  and  pick  up  useful  knowledge  that  he  had  not  discovered  in 
his  personal  experience.  He  should  read  gas  literature,  and  post 
himself  regarding  the  commercial  methods  of  other  companies, 
as  presented  through  the  trade  journals ‘and  at  the  meetings  of  the 
gas  men,  and  learn  about  every  new  appliance  that  may  be  put 
upon  the  market. 

Sixth  : He  should  be  indulgent  to  those  who  know  less  than  he 
does,  and  realize  that  consumers  are  not  gas  men  and  through 
their  ignorance  of  the  subject  rather  than  malice,  frequently  say 
and  do  provoking  things.  It  should  be  the  manager’s  or  sales- 
man’s aim  to  be  cool  and  courteous,  to  explain  all  the  facts  and 
circumstances  as  he  understands  them,  and  the  majority  of  com- 
plaints can  in  that  manner  be  satisfactorily  rectified. 

Seventh : The  gas  for  fuel  should  be  used  all  the  time,  in  winter 
as  well  as  in  summer.  It  is  my  conviction  that  we  have  paid  too 
little  attention  to  the  use  of  gas  for  heating  purposes,  and  that  with 
proper  efforts,  gas  heating  stoves  can  be  introduced  to  a greater 
extent  than  heretofore.  1 believe  this  because,  if  their  use  is  well 
understood,  the  cost  of  gas  will  be  as  satisfactory  as  that  of  a 
cooking  range. 

Eighth:  Remember  the  bosses.  The  meaning  of  this  is  obvious. 
Gas  managers  or  salesmen  have  no  desire  to  be  pensioners  of  the 
Gas  Company.  They  want  to  earn  not  only  what  they  get,  but  a 
great  deal  more.  If  they  earn  more,  it  will  be  in  the  shape  of 
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dividends  destined  for  the  pockets  of  the  stockholders.  This  I 
believe  to  be  the  desire,  as  it  ought  to  be  the  ambition,  of  every 
man  connected  in  an  executive  position  with  a Gas  Company.  If 
they  succeed  their  lives  will  be  made  much  happier,  as  they  will 
get  from  the  Company  what  they  need  for  the  proper  conducting 
of  the  business,  and  better  service  and  increased  consumption  can 
be  realized. 

Ninth  : There  can  be  no  holiday  for  an  efficient  and  truly  suc- 
cessful gas  manager  or  salesman.  Each  must  work  faithfully  and 
ceaselessly  every  one  of  the  six  days  set  apart  for  that  purpose. 
They  must  watch  every  opportunity,  not  only  to  make  but  to  save 
money  for  the  Company.  Work  should  be  done  with  pleasure 
and  in  good  spirit,  d'hey  will  be  wise  if,  they  remember  all  their 
past  experiences,  as  it  will  be  useful  to  them  in  the  future.  Hav- 
ing the  assurance  that  duty  has  been  done,  the  comforts  which 
may  be  theirs  will  have  been  well  earned. 

Tenth:  When  Sunday  comes  work  stops,  unless  some  unusual 
occasion  arises  where  the  Company’s  interest  would  warrant  ex- 
ceptions. 1'hat  day  should  be  one  of  rest  and  consideration  lor 
the  work  to  follow. 


THE  FUEL  VALUE  OF  RESIDUALS. 


Writtp:n  for  the  Twenty-Ninth  Annual  Meeting  of  the  American 
Gas  Light  Association,  by  Charles  F.  Prichard,  Lynn,  Mass. 

The  difficulty  of  disposing  of  residuals  at  what  seems  fair  prices 
is  a problem  which  at  one  time  or  another  has  troubled  all  gas 
engineers.  If  the  domestic  demand  for  coke,  or  the  demand  for 
tar  for  concrete  or  for  distillation  slackens,  or  if  the  production  of 
coke  or  tar  is  for  any  length  of  time  more  than  is  required  by  the 
usual  demand,  amounts  quickly  accumulate  for  which  few  works 
have  sufficient  storage  capacity,  even  if  it  were  true  economy  to 
store  considerable  quantities  for  any  length  of  time. 

The  desire  to  get  rid  of  the  excessive  stock  is  taken  advantage 
of  by  the  buyer  if  he  learns  of  the  situation,  and  it  is  not  uncom- 
mon to  find  prices  breaking  to  a low  point,  and  sometimes  to  a 
point  below  the  true  value  of  the  residual,  if  sold  or  used  as  a fuel. 
The  price  is  quoted  and  the  market  is  affected  unfavorably  even  at 
a considerable  distance. 

During  the  past  few  years  coke  has  been  sold  at  a figure  below 
its  true  fuel  value.  Coal  tar  has  been  sold  at  one-half  what  it 
would  be  worth  for  steam-raising  purposes,  while  water  gas  tar 
and  coke  breeze  have  been  absolutely  thrown  away. 

There  exists  a demand  practically  unlimited  for  coke,  tar  and 
coke  breeze,  for  the  purposes  of  steam-generation,  at  a good  price, 
and  a price  which  is  determined  by  the  current  price  of  bitumin- 
ous or  steam  coal;  the  market  is  capable  ol  absorbing  the  compara- 
tively small  amount  of  fuel  we  have  to  offer  without  producing  any 
effect  upon  the  price  of  coal;  therefore  the  current  price  of  steam 
coal  can  be  taken  as  a measure  to  determine  the  fuel  value  of 
residuals  and  to  determine  the  limit  of  price  below  which  we  need 
not  go. 

In  attempting  some  years  ago  to  make  a proper  charge  to  our 
electric  station  for  the  coke,  coal  tar,  breeze  and  water-gas  tar 
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consumed  by  it  under  the  boilers,  I was  unable  to  find  any  data 
by  which  to  determine  their  tuel  value;  an  extended  search  to-day 
has  not  shown  any  such  data— a few  ultimate  analyses  of  German 
cokes,  one  or  two  of  German  and  English  tars,  a little  guessing  at 
breeze,  and  nothing  on  water-gas  tar.  The  obj-.  ct  of  this  paper  is 
to  place  before  you  ultimate  analyses  of  residuals  which  have  fuel 
values,  their  fuel  values  based  upon  these  analyses,  their  fuel  values 
tested  by  calorimeter,  and  finally  their  fuel  values  obtained  by 
burning  large  quantities  of  them  and  the  methods  employed. 

These  results  may  not  be  the  best  possible,  because  they  were 
obtained  not  under  test  conditions,  but  in  the  actual  running  of  an 
electric  station  with  all  the  irregularities  of  actual  work.  On 
the  other  hand  they  are  results  which  are  being  duplicated  every 
day,  and  which  can  be  duplicated  by  anyone  with  reasonable  care,, 
and  consequently  show  a fair  fuel  value. 

The  user  of  steam  is  in  the  market  to  purchase  evaporative  re- 
sults. The  large  users  of  steam  know  what  results  can  be  obtained 
from  a pound  of  the  various  fuels  in  the  market,  and  to  compete 
in  the  open  market  we  must  be  prepared  to  offer  for  substantially 
the  same  amount  of  money  a quantity  of  our  fuel  sufficient  to  pro- 
duce the  same  result;  in  order  to  do  this  we  must  know  just  what 
results  our  fuels  are  capable  of  producing,  and  we  must  be  able  to 
show  the  manner  of  using  the  fuel  to  produce  the  best  results. 

To  select  a standard  against  which  to  measure  our  fuels  is  no 
easy  matter,  because  there  is  no  coal  which  is  common  to  the 
country,  different  localities  having  different  coals,  and  because  any 
one  coal  selected  has  a variety  of  values  assigned  to  it  by  different 
experimenters  who  have  analyzed  or  tested  it.  Prof.  Gill,  in  his 
Gas  and  Fuel  Analysis,  quoting  H.  J.  Williams,  gives  the  following 
as  approximately  the  percentage  composition  of  bituminous  coal  l 


Moisture 

0.6 

Carbon 

80.5 

Hydrogen 

4.9 

Oxygen 

5-4 

Nitrogen 

2,1 

Ash 

5-8 

Sulphur 

07 

TOO.O 
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A glance  through  Poole’s  tables  will  show  that  this  could  not  be 
considered  an  average  of  the  bituminous  coals  found  in  the  United 
States,  as  there  will  be  found  even  in  Pennsylvania  coals, ash  as  high 
as  12.7,  and  sulphur  as  high  as  3 or  4^.  It  can,  however,  be  con- 
sidered a fair  statement  of  the  average  composition  of  what  may 
be  called  the  standard  steam  coals  of  the  Middle  and  Eastern 
States,  such  as  Georges  Creek  Cumberland,  Pocahontas,  New 
River,  etc.,  as  it  agrees  with  the  analyses  of  these  as  stated  by 
various  authorities.  Your  experience  will  probably  agree  with 
mine,  that  it  is  extremely  difficult  to  purchase  any  first-class  coal 
which  will  always  run  as  well  as  this  analysis  v\ould  indicate. 

Accepting  it  as  a fair  standard,  to  obtain  its  calculated  fue*!  value, 
let  us  take  the  code  of  1899  of  the  American  Society  of  Mechani- 
cal Engineers,  relating  to  the  standard  method  of  conducting 
boiler  tests.  This  endorses  Dulong’s  formula,  slightly  modified, 
for  computing  the  total  heat  of  combustion  from  an  ultimate 
analysis,  as  given  below  : 


Heat  units  of  combustion 


[4600  C -p  62000  H 


O 
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in  which  C = Carbon,  H = Hydrogen,  0 = 0xygen,  S=Sulphur. 

Applying  this  to  the  ultimate  analysis  of  our  standard,  and  we 
have  14,385  British  Thermal  Units,  as  the  fuel  value  of  one  pound 
of  bituminous  coal,  which  can  be  pur^  based  in  the  Boston  market 
for  $3.75  of  2,000  lbs.,  and  it  will  have  a theoretical  evapo- 

rative efficiency  of 

= 14.8  lbs.  water  from  and  at  212'’. 
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In  practice  it  will  fall  below  this,  for  reasons  it  is  not  necessary  to 
go  into  here,  and  in  the  daily  running  of  the  boilers,  in  which  were 
burned  the  residuals  which  we  wish  to  compare  with  it,  its  etfi- 
ciency  was  9.8  lbs.  of  water  from  and  at  212O. 

Should  it  btcome  necessary  to  dispose  of  surplus  residuals,  the 
relation  which  their  evaporative  efficiency  bears  to  the  evaporative 
efficiency  of  bituminous  coal  as  indicated  above,  gives  the  rela- 
tion which  their  selling  value  bears  to  $3.75  in  Boston,  or  the 
current  pric  e in  other  localities;  below  this  resulting  price  there  is 
no  occasion  to  go ; above  it  we  should  keep  if  possible. 
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COKE. 

The  sale  of  coke  for  steam-raising  purposes  has  been  handi- 
capped by  the  belief  of  steam  users  that  it  is  injurious  to  boilers,  a 
fact  sufficiently  disposed  of  by  its  continued  use,  day  after  day  of 
24  hours,  by  thousands  of  boilers.  More  seriously  is  it  handi- 
capped by  the  statements  found  in  the  technical  publications,  be- 
ginning with  the  early  editions  of  Haswell,  stating  an  evaporation 
per  lb.  coke  of  6^  to  7^  pounds  of  water,  and  continuing  down 
to  the  present  day,  when  we  find  in  recent  publications  of  gas 
papers  records  of  experiments  conducted  in  one  of  the  London 
gas  works,  giving  an  evaporation  from  and  at  212^  of  7^  lbs. 
water  per  lb.  coke.  This  is  much  too  low,  and  it  is  a matter  of 
vital  importance  to  us  to  correct  it  if  it  is  wrong  and  place  on 
record  a true  and  higher  value. 

Analysis  of  Coke  from  a Standard  Gas  Coal. 


Moisture 

1.12 

Volatile  Matter 

3-38 

Ash 

8-75 

Carbon 

86.75 

100.00 

Sulphur 

00 

6 

Applying  the  formula  before  used,  and  assuming  the  volatile 
matter  to  be  hydrocarbon  vapors  with  a value  of  20,000  B.T.U., 
the  fuel  value  of  the  coke  would  be  13,341  B.T.U.  This  calcu- 
lated value  agrees  practically  with  the  value  as  given  by  Clark, 
Hutton,  Steavenson,  Poole  and  others,  and  would  give  a theoreti- 
cal evaporation  of 

13.341 

— = 1^.8  lbs.  water  from  and  at  212^. 

966 

* Calorimeter  Test  of  Coke  from  a Standard  Gas  Coal. 

A calorimeter  test  of  the  above  coke  gave  as  its  calorific 
power 

13,469  B.T.U. 

This  is  so  near  the  efficiency  of  the  best  steam  coal  as  given 
above  that  the  question  at  once  arises  as  to  why  coke  has  secured 
so  poor  a rating  as  a steam  fuel,  and  if  perhaps  it  is  due  to  the 
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conditions  under  which  it  has  been  burned,  what  changes  should 
be  made  to  secure  the  full  benefit  of  the  contained  heat  units? 

In  the  extremely  careful  series  of  boiler  tests  of  Barrus,  I find 
two  recorded  tests  made  with  coke  from  gas  coal.  One  test  shows 
an  evaporation  of  6.37  with  coke,  as  against  6.96  with  Cumber- 
land coal.  This  test,  however,  was  made  with  a plain  cylindrical 
boiler,  and  under  adverse  conditions  ; the  other  test  gives  a better 
rating  of  coke  as  9.66  against  11.33  for  Cumberland,  a better 
evaporation  per  pound,  but  poorer  relatively. 
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Our  own  work  at  first  showed  similar  results,  the  evaporation 
from  the  coke  being  from  lofo  to  15^  below  that  of  coal  used  under 
the  same  boiler  and  under  the  same  conditions,  being  especially 
low  when  the  boilers  were  even  approximating  their  rated  capacity. 
It  was  argued  that  much  of  the  falling  off  was  due  to  the  thinness 
of  the  fire,  which  operated  particularly  against  the  coke  on  account 
of  the  open  character  of  the  fuel  bed  due  to  the  relatively  large 
size  of  the  pieces,  resulting  in  much  more  than  the  ordinary  ex- 
cess of  air  and  consequently  in  low  evaporation. 

To  remedy  this,  furnaces  were  constructed  as  shown  in  the 
sketch  on  the  preceding  page. 

A bed  of  fuel  some  2;^  to  3 feet  is  run,  the  distance  from  grate 
to  boiler  being  4 feet  or  over;  the  area  of  grate  is  25  feet,  about 
5 ft.  X 5 ft.  in  dimensions.  The  brick  w-alls  on  each  side  of  the 
fire-box  are  hollow,  and  air  is  admitted  to  them  at  the  bottom  of 
the  boiler  front  through  small  air  ports.  This  air  passes  out 
through  narrow  slots  on  the  fire-box  side  of  the  bridge  wall,  near 
the  top.  The  walls  of  the  combustion  chamber  are  hollow  and 
air  from  the  rear  is  similarly  admitted  to  openings  in  the  rear  of 
the  ^bridge  wall  as  shown.  Air  supplied  through  bridge-wall 
openings  has  long  been  credited  with  showing  a small  percentage 
of  saving  with  bituminous  coal,  but  with  a gas  furnace  it  is  of 
course  a necessity. 

One  side  of  the  grate  is  fired  at  a time,  and  the  times  of  firing 
are  much  less  frequent  than  usual;  the  fire  is  clinkered  once  each 
day  of  24  hours,  usually  in  the  morning.  The  work  of  firing  is 
easier  than  with  the  ordinary  grate  and  soft  coal,  repairs  are  small 
and  no  trouble  has  been  experienced  in  any  way.  The  amount  of 
work  done  by  the  boiler  is  materially  increased  and  the  evaporation 
as  shown  by  the  table  below  is  scarcely  to  be  distinguished  from 
the  Cumberland  coal;  in  fact  we  now  consider  there  is  no  differ- 
ence, pound  for  pound,  in  the  results  obtained. 

The  results  presented  are  per  lb.  coal  taken  from  an  out-of-doors 
coal  pile,  the  coal  from  year  to  year  being  often  of  different  kind 
and  price.  The  results  show  the  variation  incident  to  the  variable 
hours,  seasons,  weather,  coals,  load,  etc.,  which  naturally  come  in 
the  operation  of  an  electric  station  of  some  2,500  h.  p. 


Date. 

Coal  Used. 
Pounds. 

Coke  Used. 
Pounds. 

Water 

Evaporated. 

Pounds. 

Evap.  p)er 
lb.  Fuel. 

Evap.  fm. 
JE  at  212®. 

Sept., 

1894 

521,770 

4*697,513 

j 9*0 

9 7 

Oct., 

i % 

444,965 

176,625 

5,407,833 

I 87 

9-4 

Nov., 

526,825 

1 16,860 

5,728,816 

: 8.9 

9.6 

Dec., 

420,200 

241,360 

5,821,728 

' 8.8 

9-5 

Jan., 

'895 

461,305 

240,910 

6,109,270 

: 8.7 

9.4 

Feb., 

‘‘ 

288,610 

328,735 

5,000,495 

8.1 

8.7 

Mar., 

U 

505,955 

! 147,970 

5,558,362 

1 ^-5 

9.2 

Apr., 

u 

561,810 

1 

4,583.061 

' 8 1 

8.7 

May, 

a 

375,430 

! 200,290 

4,893,620 

8.5 

9.2 

June, 

u 

500,270 



4,452,403 

; 8.9 

9.6 

Ju!y. 

u 

501,350 

4,41  1,880 

8.8 

9*5 

Aug., 

ii 

536,700 

4,883,970 

91 

9.8 

Sept.  , 

u 

329.484 

248,766 

5,030,775 

' 8.7 

9.4 

Oct., 

u 

547,170 

84,010 

5,491,266 

8.7 

9.4 

Nov  , 

u 

474,570 

192,720 

5,538,507 

8.3 

8.9 

Dec., 

393,060 

340,560 

5,942,322 

8.1 

87 

Ian  , 

1896 

580,380 

124,880 

5,853,658 

8.3 

• 8.9 

Feb., 

376,690 

304,520 

5,722,164 

8.4 

9.1 

Mar., 

u 

647,240 

5,760,436  , 

8.9 

9.6 

Apr., 

ii 

560,645 

5,045,805 

9.0 

9-7 

May, 

516,095 

4,799,683 

9*3 

10. 0 

June, 

u 

490,600  : 

4,317,280 

8.8 

9-5 

July, 

u 

508.090 

4,725,237 

9*3 

10. 0 

Oct., 

U 1 

I 

396,410 

287,745 

7,046,797  ; 

10.3 

1 1. 1 

Nov  , 

“ 1 

1 

388,260  ! 

3°4,47o 

7,086,246  ^ 

10.2 

I I.O 

Dec., 

59D560 

I 72,880* 

7,644,400  i 

10. 0 

10.8 

Tan., 

1897 

466,650 

301,250 

7,525,420 

98 

10.6 

Feb., 

“ ! 

657,280 

6,112,704 

9*3 

10. 0 

M ar. , 

u i 

422,500  [ 

266,180 

6,749,064 

9.8 

10.6 

Apr., 

a 1 

1 

345,590 

253,690 

5,992,800 

10. 0 

10.8 

May, 

U 1 

558,620 

16,440 

5,635,588  j 

9.8 

1 0.6 

June, 

545,540 

5,400,846  1 

9.9 

10.7 

July, 

i< 

563,970 

5,583,303 

9.9 

10.7 

Aug., 

u 

637,370  : 

6,309,963 

9.9 

10.7 

Sept., 

a 

545,170 

115,570 

6,146,660 

9.0 

9*7 

Oct., 

u 

492,880 

260,540 

7,458,580 

9.9 

10.7 

Nov., 

a 

506,910 

262.070 

7,305,3  «o 

9*5 

JO. 2 

Dec., 

i( 

i 

592,720 

258,810 

7,748,923 

9.1 

9.8 

Jan  , 

1898  j 

654,010 

143,830 

7,579,480 

9-5 

10.2 

Feb., 

“ 1 

364,960 

240,970 

5*513,963 

9.1 

9.8 

Mar., 

“ ! 

438,660 

259,340 

7,631,000 

9-5 

10.2 

Apr., 

u 1 

407,700 

187,610 

5 536,383 

9 3 

10. 1 

May, 

(( 

625,560  ' 

1 

5,942,800 

9-5 

10.2 

June, 

u 

553,510  j 

1 

5*258  345 

9.5  1 

10.2 
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Date.  1 

1 

Coal  Used. 

Pounds. 

! 

Coke  Used. 

Pounds. 

Water 

Evaporated. 

Pounds. 

Evap.  per 

lb.  Fuel. 

Evap.  fm. 

& at  212°. 

July, 

1898 

564.380 

5.305472 

9.4 

I O.I 

Aug., 

U 

461,100 

176,125  ; 

5.671.302  ; 

8.9 

9.6 

Sept., 

483,490 

185,290 

5.952,142 

8.9 

9.6 

Oct., 

756,190 

6,705,700 

9.0 

9-7 

Nov., 

u 

620,290 

182,740 

6,745.452 

8.4 

9.1 

Dec., 

643,020 

309,110 

8,093.105 

8.5 

9.2 

Jan  , 

o^ 

00 

838,840 

32,870 

7.757.219 

8.9 

9.6 

Feb., 

a 

733^020 

6,450,376 

8.8 

9-5 

Mar., 

a 

650,230 

155400 

7,008,981 

i 8.7 

9.4 

Apr., 

u 

660,500 

37,720 

6,074,514 

! 8.7 

9.4 

May, 

a 

628,030 

2,290 

5,609,848 

1 8.9 

9.6 

June, 

‘‘ 

525,160 

12,980 

5,004,702 

’ 9-3 

1 0.0 

July, 

a 

647,550 

0 

0 

10 

LO 

5.877.450 

9.0 

9-7 

Aug., 

.i( 

727,820 

6,695,944 

9.2 

9.9 

Sept., 

“ 

758,090 

6,519.574 

8.6 

9-3 

Oct., 

( ( 

867,750 

7,462,650 

8.6 

9-3 

Nov., 

( i 

904,770 

7,871.499 

8.7 

9-4  • 

Decr, 

a 

1,026,490 

; 9.033.1 12 

8.8 

9-5 

Jan., 

1900 

1,099,040 

i 9.231.936 

8.4 

9.1 

Feb., 

a 

900,600 

i 8,195,460 

8.1 

8.7 

A test  made  with  coke  alone  resulted  as  follows: 


I Duration  of 
! Test. 

Days. 

Coke  Used. 

Pounds. 

Water 

Evaporated. 

Pounds. 

Evap.  per 

lb. 

Evap.  from 
and  at  212®. 
per  lb. 

i 

; 10 

! 

74,200 

, 713-897 

9.62 

10.39 

Theoretically  our  coke  should  not  quite  equal  the  standard 
selected  of  the  best  bituminous  coal ; practically,  whether  from  a 
better  furnace  or  because  the  coal  as  bought  does  not  average  as 
well  as  our  selected  standard,  pound  for  pound  gas  coke  in  our 
practice  equals  the  best  bituminous  coal,  in  other  words,  coke 
with  us  is  worth  $3.75  per  ton  of  2,000  lbs.,  and  at  40  lbs.  per 
bushel  is  worth  7^  cents  per  bushel  for  the  purpose  of  replacing 
bituminous  coal. 
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BREEZE. 

Analysis  of  Breeze  from  the  Coke  of  a Standard  Gas  Coal. 


Moisture 

1.42 

Volatile  Matter 

6.36 

Ash 

15-03 

Carbon 

77.19 

100.00 

Sulphur 

0.92 

Calculated  as  before,  it  would  have  a theoretical  evaporative 
power, 

B.T.U.  per  lb.  12,541 
Corresponding  to  an  evaporative  efficiency  of 

12.9  lbs.  water  from  and  at  212°. 

Calorimeter  Test  of  the  Breeze  from  a Standard  Gas  Coal. 
d'ested  by  the  calorimeter  the  result  was : 

B.T.U.  per  lb.  12,699 

The  only  statement  I have  been  able  to  find  of  the  evaporative 
results  obtained  from  breeze  from  gas  coke  is  given  by  Hutton,  who 
statesitatfromfi^toy^lbs.  of  water  perlb.  from  and  at  212^^.  This 
must  mean  theoretical  evaporative  power;  as  he  states  elsewhere 
its  power  to  be  6762  B.T.U.  equal  to  7 lbs.  water  from  and  at  212°. 

d'here  is  considerable  difficulty  in  obtaining  good  results  in 
boiler-firing  with  breeze;  large  quantities  are  liable  to  pass  un- 
consumed through  the  grate,  or  with  a strong  draft  over  the  bridge 
wall.  The  best  results  are  obtained  by  burning  ^ to  ^ coke 
breeze  with  bituminous  coal ; this  can  be  done  successfully  on  an 
ordinary  grate.  Several  tons  sent  to  local  steam  plants  were  re- 
ported on  as  being  equal  to  wharf  dust  from  anthracite,  which  sells 
at  $2.00  to  $2.25  per  ton  of  2,000  lbs. 

At  the  conclusion  of  the  ten  days’  test  of  coke  in  the  deep  fur- 
nace referred  to,  another  test  of  ten  days  was  made  under  pre- 
cisely the  same  conditions,  except  that  about  15  breeze  was 
added,  fired  in  small  quantities  on  top  of  a full  fire,  with  the  follow- 
ing results . 
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Used 

Coke.  Breeze. 

Water  Evap. 

Evap.  by  Coke 

Est.  g.62  per  lb. 

6S,795  14,090 

736,038 

661,807 

Evap.  by  Breeze 
balance. 

Evap.  per  lb. 
Breeze. 

Evap.  per  lb. 
from  and  at  212°. 

74,231 

5-27 

5-69 

From  Sept.  29  to  Oct.  3,  1901,  a series  of  tests  were  made  with 
a boiler  fed  by  means  of  an  underfeed  automatic  stoker,  with  a 
mixture  of  coal  and  coke  breeze  in  varying  proportions.  I'he 
sketch  below  shows  the  method  of  firing,  and  the  table  shows  the 
results  obtained.  The  evaporation  of  the  coal  is  obtained  by  as- 
suming that  the  average  evaporation  of  '9.25,  obtained  from  the 
coal  used,  immediately  before  and  after  the  test,  would  be  true 
during  the  test. 


Date. 

Reynolds- 
ville  Coal. 
Pounds. 

Breeze. 

Pounds. 

Water 

Evap. 

Pounds. 

Evap.  by 
Coal. 

Estimated. 

Evap.  by 
Breeze. 

Actual 
Evap. 
per  lb. 

Evap. 
fm  & 

at  212° 

Sept.  29 

5,260 

1,340 

55.220 

48,655 

6,565 

40 

5-3 

“ 30 

6,000 

2,000 

68,747 

55.500 

13.247 

6.6 

7.1 

Oct.  I 

4,280 

4,280 

65.569 

39.590 

25075 

6.0 

6 5 

2 

2,300 

4,000 

46,719 

21,275 

25.444 

6.4 

6 9 

Average  evap.  6.5 


Previous  tests  made  by  the  stoker  people  showxd  an  evapora- 
tion of  7.02  lbs.  water  from  and  at  212^. 

Comparison  with  our  assumed  standard,  taking  the  evaporation 
6.5  lbs.  water  as  being  an  average,  would  result  as  follows  : 
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Evap.  Coal  Evap.  Breeze  Cost  Coal 

9.8  : 6.5  = $3-75  : value  breeze 

Value  breeze  = $2.48  per  2,000  lbs. 

It  will  be  seen  that  the  evaporative  results  are  below  what  would 
be  expected  from  its  calculated  power,  and  undoubtedly  this  is 
due  to  unconsumed  carbon  in  the  ash  and  clinker,  and  escaping  in 
sparks,  etc. ; probably  better  results  still  may  be  obtained. 


COAL  TAR. 

I do  not  find  anywhere  tests  or  other  data  bearing  on  the  fuel 
value  of  coal  tar,  nor  could  I find  ultimate  analyses  of  tar  from 
which  to  compute  the  fuel  value;  in  fact  the  only  analysis  I have 
been  able  to  find  is  one  given  in  Mooney’s  Hand  Book,  as  follows: 


Carbon 

92.0 

Hydrogen 

5-3 

Oxygen 

T.4 

Nitrogen 

0-3 

Sulphur 

0.2 

Ash 

0.8 

100.0 

To  determine  this  point  I had  a sample  of  the  coal  tar  used  in 
this  test  carefully  analyzed  and  calorimeter  tests  made.  The 
sample  was  taken  from  the  tar  as  used ; it  was  allowed  to  stand  in 
a bottle  surrounded  by  hot  water  till  all  the  water  which  would 
separate  by  heat  rose  to  the  surface;  this  amount  was  estimated 
at  2^.  The  sample  to  be  analyzed  was  taken  from  well  below 
the  surface,  and  gave  the  following  result: 

Analysis  of  Coal  Tar  from  a Si’andard  Gas  Coal. 


Carbon 

89.2 1 

Hydrogen 

4-95 

Nitrogen 

1.05 

Oxygen 

4-23 

Ash 

trace 

Volatile  Sulphur 

0 56 

100.00 
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Specific  gravity,  1.24. 

Its  calorific  power  in  British  Thermal  Units,  as  calculated,  is 
15,781  B.T.U. 

Its  evaporative  power  from  and  at  212°  would  be 
16.4  lbs.  water 


TA  a 


tNO  Vitu 
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Calorimeter  Test  of  Coal  Tar  from  a Standard  Gas  Coal. 

A careful  test  of  its  calorific  power  was  made  in  a bomb  calori- 
meter, and  tlie  value  obtained  was 

15,708  B.T.U. 

Tests  were  made  in  the  same  boilers  with  deep  furnace,  giving 
large  combustion  chamber,  using  a steam-jet  burner  shown  in 
sketch.  This  burner  is  on  the  ordinary  atomizer  principle,  the 
steam  aperture  being  about  diameter,  and  using  about  of 
the  steam  generated  by  the  boiler;  it  works  perfectly,  with  a mini- 
mum of  trouble,  and  the  tar  is  burned  with  a clear  white  flame, 
and  without  the  use  of  a coal  bed;  it  is  simply  thrown  against  a 
checker  brick  wall  from  two  jets,  one  on  each  side  of  the  center 
line  of  the  boiler  front  at  the  level  shown  on  sketch.  No  air 
is  admitted  except  through  the  6 inch  square  hole  around  each 
nozzle. 

The  results  of  the  tests  are  as  follows : 


Date. 

Coal  Tar. 
Pounds. 

Water  Evap. 
Pounds. 

Evap.  per  lb. 

Evap.  from  and 
at  212°. 

Sept. 

20,  I 

901 

2,180 

24,634 

11.30 

12.20 

21, 

u 

2,140 

233754 

I 1. 10 

I 1.98 

U 

22, 

u 

2,100 

23^520 

11.20 

12.09 

u 

23. 

u 

1,625 

16,650 

11.25 

1 1.07 

u 

24, 

a 

1,500 

16,980 

11.32 

12.22 

Average  11.91 


I am  sorry  to  say  that  I do  not  consider  this  test  of  the  series  a 
success,  either  in  evaporation  per  lb,  of  tar,  or  in  quantity  of  water 
evaporated  in  the  boiler.  I believe  an  evaporation  of  14  lbs.  can 
be  easily  obtained  with  full  duty  for  the  boiler.  Various  things 
conspired  against  the  success  of  the  experiment,  and  the  limited 
time  at  my  disposal,  combined  with  the  fact  that  we  are  selling  tar 
at  a price  far  above  its  possible  fuel  value,  led  me  to  postpone 
further  experimenting  till  a more  favorable  time. 

Comparison  with  our  assumed  standard,  taking  the  evaporation 
at  1 1. 91,  would  result  as  follows: 
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Evap.  Coal  Evap.  Tar  Cost  Coal. 

9.8  ; II. 91  = $3.75  : value  tar. 

Value  tar  = $4.55  per  ton  tar. 

Weight  of  barrel  of  50  gallons  Tar  516  lbs. 

Value  “ $1.17. 

If,  however,  we  assume  an  evaporation  of  14  lbs.  per  lb.  tar,  its 
value  becomes  per  barrel  of  50  gallons, 

$1.38. 


WATER  GAS  TAR. 

I was  unable  to  find  any  data  regarding  the  use  of  water-gas  tar 
as  fuel,  or  any  ultimate  analysis  from  which  it  could  be  computed. 
It  was  therefore  necessary  to  have  an  analysis  made,  and  I give 
below  the  results  of  careful  analysis  and  calorimeter  tests. 

The  tar  used  comes  from  gas  oil  used  in  a standard  Lowe  set. 
The  tar  from  the  set  is  run  to  a tar  tank  having  a capacity  of  some 
500  barrels.  The  hot  water  from  the  seal  and  washer  is  sufficient 
to  maintain  the  contents  of  the  tank  at  about  135°.  When  the 
accumulation  in  the  tank  has  reached  a hundred  barrels  or  so  it  is 
pumped  from  the  bottom  and  burned  without  further  separation. 

In  the  sample  taken  from  the  regular  boiler  supply,  about  2f  of 
water  separated  by  further  heating  in  a vessel  immersed  in  hot 
water. 

Analysis  of  Water-Gas  Tar  from  Gas  Oil. 


Carbon 

92.70 

Hydrogen 

6.13 

Nitrogen 

0, 1 1 

Oxygen 

0.69 

Ash 

trace 

Volatile  Sulphur 

0-37 

Specific  Gravity  1.15. 


100.00 
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Calorimeter  Test  of  Water-Gas  Tar  from  Gas  Oil. 
The  heating  value  as  determined  by  a bomb  calorimeter  was 
17,193  B.T.U. 

equivalent  to  an  evaporation  from  and  at  212°  of 

17.8  lbs.  water. 

The  heating  value  as  determined  by  calculation  from  the  analy- 
sis in  the  manner  before  referred  to  was 

17,296  B.T.U. 

equivalent  to  an  evaporation  from  and  at  212°  of 

17.9  lbs.  water. 

Large  quantities  of  the  tar  have  been  burned  as  it  accumulated, 
and  the  results  have  been  better,  as  we  became  more  familiar 
with  its  use.  It  has  been  burned  in  the  furnace  and  with  the 
burner  before  referred  to.  It  is  more  easily  handled  than  the 
coal  tar,  being  more  liquid,  and  has  less  tendency  to  form  caibon. 
It  burns  with  a clear  white  flame,  with  no  smoke  or  deposited 
carbon. 


The  following  table  shows  the  result  of  the  latest  test. 


Date. 

i Pounds 

Tar  Used. 

Pounds 
Water  Evap. 

Evap. 

per  lb.  Tar. 

Evap.  from 
and  at  212°. 

August  28 

3,000 

36,360 

12.12 

13.08 

“ 29 

4,260 

56,400 

13.21 

14.26 

“ 30 

4,110 

53.100 

12.94 

13.42 

“ 31- I 

3^960 

57.120 

14.42  1 

15-57 

September  i . . . . 

4,890 

63.570 

13- 

14.24 

“ 2 ....  1 

3^990 

56,820 

14.24  1 

15-37 

“ 3----i 

4,335 

56.222 

13.20 

14-25 

3,540 

45.540 

12.72  1 

13  73 

“ 6 

4,770 

70,440 

14.76  ! 

15-94 

“ 7....! 

4,500 

65,776 

14.61 

15-77 

“ 8....  1 

2,130 

31.950 

^5-  i 

16  20 

Average  evaporation  14.9 
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Crude  Petroleum,  with  a composition  of 


Carbon 

84.00 

Hydrogen 

13-75 

Water 

2.25 

100.00 

would  have  a fuel  value  by  calculation  of  20,789  B.T.U.  Poole 
states  American  oil  as  having  values  from  18,000  to  21,000  B.T.U. 
equivalent  to  an  evaporation  of  from  18.5  to  21.5  lbs.  water. 
Barrus  in  his  Boiler  Tests  gives  the  results  of  three  experiments  as 
1 1.96,  13.66,  and  15  lbs.  from  and  at  212*^.  From  this  comparison 
of  theoretical  and  practical  values,  it  would  seem  as  if  the, water- 
gas  tar  was  being  well  utilized. 

Its  value  compared  with  our  assumed  standard  would  be  found 
as  follows  ; 


Evap.  Coal  Evap.  lUr  Price  Coal 

9.8  : ' 14.9  = $3-75  • value  tar. 

Value  tar  = $5.70 

Weight  of  barrel  of  50  gallons  water-gas  tar,  479  lbs. 
Value  “ “ $i-39- 


SUMMARY. 

It  would  appear  from  the  theoretical  and  practical  results  cited 
above,  that  if  steam  coal  is  selling  for  $3.75  per  ton  of  2,000  lbs., 
a fair  market  value  for  fuel  residuals  would  be  : 


Coke,  per  ton. 

$3-75 

Breeze,  “ 

2.48 

Coal-gas  tar  per  barrel  of 

50  gallons,  1.38 

Water-gas  “ “ 

“ 1.39 

If  the  price  of  steam  coal  varies,  the  value  of  the  residual  would 
also  vary;  but  with  the  broad  market  at  our  door,  there  is  little 
reason  for  going  below  this  price. 


In  lEFraopiflin. 
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**  * They  rest%  we  said^  * their  sleep  is  sweet.  * ** 

.>e 

WILLIAM  G.  ABEL, 

A lla  rt  ta , G eorgia . 

Died  December  21  si,  1900. 

ALFRED  C.  GANDEY, 

Lambertville,  New  Jersey. 

Died  December  30th,  1900. 


HAROLD  HUMPHREYS 

New  York,  N.  1’. 

Died  February  I2th,  1901. 

DAVID  W.  CRAFTS, 

A^ortha?n ptju , Massach iisetts. 

Died  March  I2tli,  1901. 


CHARLES  C.  FRY, 

Lynn,  Massachusetts. 

Died  March  21st,  1901. 


T 


WILLIAM  STACEY. 

Chicinnati^  Ohio. 

Died  June  17th,  1901. 


JAMES  SLADE. 

Yonkers,  Nexv  York. 

Died  June  i8tli,  1901. 


GEORGE  B.  NEAL, 

Charlestown , Massach nselts. 

Died  July  7th,  1901. 


WILLIAM  E.  BARROWS, 

Philadelphia,  Pa. 

Died  July  30tli,  1901. 


WM.  W.  GOODWIN, 

Philadelphia,  Pa. 

Died  October  6th,  1901! 


^ 


**  Mya  own  dim  life  should  teach  me 
That  Jhis  life  shall  live  for  evermore/' 


■1 


-A 

'i! 


•y 


‘s 
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WILLIAM  G.  ABEL. 

Born  December  loth,  1842.  Died  December  21st,  1900. 

William  G.  Abel  was  born  at  Gochsen,  Wurtemburg,  (iermany, 
in  which  country  he  received  his  education  and  spent  the  years  of 
his  boyhood  and  youth.  At  the  age  of  23,  however,  he  went  to 
France  and  worked  as  a draughtsman,  at  the  same  time  attending 
the  Polytechnic  schools  in  the  evening  to  fit  himself  for  advance- 
ment. Jn  1869  he  was  in  the  employ  of  a Bordeaux  firm  which 
was  building  two  gunboats  for  the  Turkish  Government,  and  when 
the  vessels  were  completed  he  was  selected  by  the  firm  to  deliver 
them  to  the  Turkish  Naval  authorities  at  Roustchouck.  At  this 
time  he  was  also  engaged  on  a portion  of  the  plans  for  the  first 
submarine  boat  ever  built. 

In  1870  Mr.  Abel  came  to  the  United  States  planning  a stay  of 
a few  months  only,  but  he  took  a fancy  to  this  country  and  decided 
to  make  it  his  home.  After  a short  term  of  employment  as  a 
draughtsman  in  New  York  City,  he  went  into  business  as  a fresco 
painter.  In  1872  he  removed  to  Indianapolis  to  take  a position  with 
the  Eagle  Machine  Works,  but  left  this  company  a few  months  later 
to  become  Assistant  Superintendent  of  the  Indiana])olis  Gas  Com- 
pany, with  which  company  he  remained  until  July  1878,  when  he 
became  Superintendent,  Secretary  and  Treasurer  of  the  Chattanooga 
Gas  Company.  After  a stay  of  nearly  five  years  in  Chattanooga 
he  was  given  the  position  of  Superintendent  of  the  Atlanta  (ias 
Company,  going  to  Atlanta  in  April  1883.  When  The  United  Gas 
Improvement  Company  came  into  complete  control  of  the  gas 
situation  there  he  was  made  Manager  for  them.  In  1897,  owing 
to  failing  health,  he  was  made  Resident  Engineer,  which  position 
he  held  until  his  death. 

His  long  periods  of  residence  in  France  and  the  United  States 
enabled  him  to  become  alm.ost  as  thoroughly  conversant  with 
French  and  English  as  he  was  with  his  mother  tongue,  German. 
He  possessed  also  a well  educated  taste  for  music  of  which  he  was 
very  fond. 

Mr.  Abel  was  elected  to  active  membership  in  the  American' 
Gas  Light  Association  October  20th,  1886,  and  though  he  took  no 
very  active  part  in  its  affairs  and  of  late  years  had  been  unable  to 
even  attend  the  annual  meetings,  was  well  known  to  many  of  the 
members. 
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ALFRED  C.  GANDEY. 

Born,  1846.  Died  December  30th,  1900^ 

Alfred  C.  Gandey  was  born  in  Brighton,  England,  but  came  to 
the  United  States  with  his  parents  when  seven  years  old.  After 
graduating  from  the  High  School  m Lambertville,  N.  J.,  he  served 
his  time  as  a machinist’s  apprentice  in  Philadelphia  and  having 
become  a thoroughly  competent  machinist  returned  to  Lambert- 
ville to  take  a position  in  the  shops  of  the  Belvidere  and  Delaware 
Railroad  Company.  This  he  soon  gave  up  to  become  the  head 
machinist  of  the  Lambertville  Rubber  Company.  At  the  age  of 
thirty,  however,  he  went  into  business  on  his  own  account,  pur- 
chasing a hardware  store  at  No.  31  Bridge  Street,  in  which  location 
he  carried  on  a successful  business  until  hfs  death. 

Energetic  in  all  that  he  undertook  he  soon  added  to  the  hard- 
ware business  that  of  a Plumber  and  Gas  and  Steamfitter,  which 
in  connection  with  his  business  ability  led  to  his  appointment  as 
Superintendent  of  the  Lambertville  Gas  Light  Company. 

In^spite  of  the  demands  made  upon  his  time  by  his  own  business 
and  that  of  the  gas  company,  Mr.  Gandey  was  able  to  serve  the 
public  in  many  ways.  He  was  interested  in  all  public  institutions, 
charitable  and  otherwise,  and  was  a member  of  several  secret 
societies,  and  also  of  the  Lambertville  Fire  Department.  In  1897 
he  was  elected  a member  of  the  Board  of  Freeholders  of  Hunterdon 
County,  and  upon  its  organization  was  made  chairman  of  the 
Finance  Committee,  although  the  majority  of  the  Board  were 
Democrats  while  he  was  a Republican,  and  performed  his  duties  so 
well  that  he  was  retained  in  the  position  throughout  the  full  term 
of  three  years  for  which  he  was  a member  of  the  Board.  In  1900 
he  was  the  Republican  nominee  for  State  Senator  from  his  county, 
but,  although  he  made  a good  fight,  he  could  not  overcome  the 
strong  Democratic  proclivities  of  the  district. 

Mr.  Gandey  was  elected  an  active  member  of  the  American  Gas 
Light  Association  October  21st,  1891. 

As  was  befitting  for  a man  who  had  taken  so  active  and  ener- 
getic a part  in  the  life  of  his  town,  the  funeral  services  were  largely 
attended.  His  good  judgment  and  advice,  which  were  always 
sought  when  any  project  of  a public  character  was  under  consid- 
eration will  be  greatly  missed  in  the  future. 
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HAROLD  HUMPHREYS. 

Born  November  ist,  1877.  Died  February  12th,  1901. 

Harold  Humphreys  was  born  at  Bergen  Point,  New  Jersey,  but 
as  his  parents  removed  to  Philadelphia  when  he  was  seven  years 
old,  his  preparatory  school  work  was  carried  on  in  the  latter  city. 
As  the  time  for  his  entrance  into  college  approached  an  aptitude 
for  mechanical  subjects  became  apparent  and  in  accordance  with 
his  own  choice  it  was  decided  that  he  should  prepare  for  Stevens 
Institute,  which  he  entered  in  1895  as  a member  of  the  Class  of 
1899. 

Immediately  after  graduation  he  began  work  in  the  New  York  . 
office  of  Humphreys  & Glasgow',  the  intention  being  that  he  should 
be  given  the  training  necessary  to  fit  him  to  become  his  father’s 
fjersonal  assistant.  As  a part  of  this  training  it  was  planned  that 
he  should  spend  a year,  beginning  in  March  1901,  as  an  assistant 
on  the  construction  work  being  done  by  the  firm  in  England  under 
the  direction  of  the  London  office. 

Having  been  married  in  the  latter  part  of  December  1900  he  and 
his  bride  as  a part  of  their  wedding  trip  accompanied  Mr.  A.  C. 
Humphreys  and  his  family  on  a trip  to  Egypt  and  up  the  Nile, 
after  which  the  party  were  to  go  to  England  together,  and  then 
break  up,  Mr.  and  Mrs.  Harold  Humphreys  remaining  in  that 
country  and  the  others  returning  to  the  United  States.  But  while 
on  the  return  journey  down  the  Nile  he  lost  his  life  in  an  attempt 
to  rescue  his  younger  brother  who  had  fallen  overboard  while 
playing  on  the  deck  of  the  steamer,  both  being  drowned  before  the 
steamer’s  boat  could  reach  them. 

Elected  an  Associate  member  of  the  American  Gas  Light  Asso- 
ciation October  i8th,i899,  at  the  meeting  over  which  his  father  pre- 
sided, Harold  Humphreys  gave  proof  of  his  energy  and  willingness 
to  be  of  service  by  the  assistance  he  rendered  to  the  Secretary  w'hen- 
ever  or  however  called  upon  throughout  the  meeting,  assistance 
which  was  repeated  at  the  Denver  meeting  a year  later.  Those  of 
the  members  of  the  xYssociation  who  had  the  opportunity  to  become 
well  acquainted  with  him  during  the  trip  from  New  York  to  Den- 
ver on  the  way  to  this  meeting  felt  that  his  career  as  a gas  engineer 
was  destined  to  be  a worthy  sequel  to  his  previous  success  at 
college.  They  were  also  able  to  see  something  of  the  close  com- 
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panionship  that  existed  between  father  and  son  and  were  thus 
enabled  to  better  appreciate  the  full  force  of  the  blow  suffered  by 
the  father  from  the  sudden  and  tragic  death  of  the  son,  as  well  as 
to  feel  a more  personal  sense  of  loss  from  this  death. 

Although  the  chosen  work  of  a gas  engineer  had  been  only  just 
begun,  the  future  was  full  of  promise  of  achievements  of  value  to 
the  profession,  which  can  ill  afford  the  loss  of  such  a recruit.  But 
while  sorrowing  for  our  loss  we  cannot  help  but  feel  that  for  him 
there  has  been  no  loss,  for,  to  quote  a classmate  and  close  friend, 
he  “ ended  a noble  life  in  a still  more  noble  death;  a death  of  sub- 
lime self-sacrifice,  for  truly  ‘ Greater  love  hath  no  man  than  this, 
that  a man  lay  down  his  life  for  his  friends.’  ” 


DAVID  W.  CRAFTS. 

Born  February  17th,  1820.  Died  March  12th,  1901. 

David  W.  Crafts  v/as  born  at  Whately,  Mass.,  a direct  descend- 
ent  of  an  old  Puritan  family  which  came  to  America  in  1630.  His 
grandfather  was  a soldier  in  the  Revolutionary  war. 

Mr.  Craft’s  early  life  was  spent  in  the  place  of  his  birth  and  in 
the  adjacent  towns  Northhampton  and  Holyoke.  A.t  the  age  of 
23  he  went  to  Boston  and  was  prosperously  engaged  there  for  a 
short  time  as  a hair  dresser,  but  finding  that  the  climate  did  not 
agree  with  him  he  returned  to  Northampton  and  went  into  busi- 
ness in  that  place.  When  the  Northampton  Gas  Light  Company 
was  organized  in  1857  he  was  made  President  and  held  this  position 
until  1861,  when  he  took  that  of  Superintendent,  still  remaining 
on  the  Board  of  Directors.  As  Superintendent  he  was  the  active 
manager  of  the  company  until  his  death. 

Although  fortunate  in  being  able  to  celebrate  with  Mrs.  Crafts 
their  golden  wedding  in  1891,  his  wife  and  their  three  children  all 
died  before  him. 

He  was  prominent  in  the  Masonic  circles  of  Northampton  and 
the  state  of  Massachusetts,  was  a member  of  other  secret  societies 
and  was  also  for  many  years  a vestryman  and  warden  of  St.  John’s 
Episcopal  Church. 

He  joined  the  American  Gas  Light  Association  in  the  early 
years  of  its  organization  having  been  elected  a member  October 
20th,  1875,  and  was  also  a member  of  the  New  England  Associa- 
tion of  Gas  Engineers.  He  was  quite  regular  in  his  attendance 
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at  the  meetings  of  the  American  Association  until  declining  years 
made  it  difficult  for  him  to  travel.  His  death  narrows  still  more 
the  constantly  decreasing  circle  of  the  older  members  who  brought 
the  Association  through  the  years  of  infancy  into  a vigorous  youth 
and  manhood. 


CHARLES  C.  FRY. 

Born  May  22nd,  1842.  . Died  March  21st,  1901. 

Charles  C.  Fry  was  born  at  Lynn,  Mass.,  and  spent  his  whole 
life  there.  His  education  was  carried  on  in  the  public  schools  of 
his  native  city  and  ended  with  his  graduation  from  the  High 
School.  After  leaving  school  he  began  work  in  the  shoe  business. 
Although  little  more  than  a boy  when  the  Civil  War  began,  he 
joined  a drill  club  in  1861  and  when  the  Club  became  in  1862  Com- 
pany I of  the  Eighth  Regiment  Massachusetts  Volunteers  he  went 
out  as  a private  in  this  regiment,  but  was  advanced  to  the  rank  of 
corporal  before  he  was  mustered  out  in  1863.  Resuming  his 
business  career  he  became  in  time  a manufacturer. 

His  connection  with  the  gas  business  began  in  1880  when  he 
entered  the  service  of  the  Lynn  Gas  Company  as  Clerk  and  d reas- 
urer.  When  the  company  was  reorganized  into  the  Lynn  Gas 
and  Electric  Company  he  w^as  made  General  Manager  in  addition 
to  the  offices  previously  held,  and  much  of  the  success  of  the  com- 
pany has  been  due  to  the  able  manner  in  which  he  performed  the 
duties  of  his  position.  At  the  same  time  he  found  leisure  to  do 
good  service  in  connection  with  the  Massachusetts  Volunteer 
Militia  and  the  City  Government  of  Lynn. 

His  work  with  the  militia  began  almost  as  soon  as  he  w'as  mus- 
tered out  of  active  service  in  the  army,  since  he  joined  it  in  1864. 
His  service  was  practically  continuous  from  that  lime  until  he  re- 
tired in  1897.  His  first  rank  was  that  of  Sergeant,  but  in  a year  he 
was  advanced  to  First  Lieutenant.  Later  he  was  made  Quartermas- 
ter,and  then  Adjutant  of  the  Eighth  Regiment.  In  1876  he  was  made 
Major  of  the  Seventh  Battalion  and  after  the  disbanding  of  the 
Battalion  was  appointed  to  his  old  position  of  Adjutant  of  the 
Eighth  Regiment,  from  which  he  was  advanced  to  be  Assistant 
Adjutant  General  with  the  rank  of  Lieutenant  Colonel.  ^Vffien  he 
retired  he  was  appointed  Brigadier  General  on  the  retired  list. 

His  service  with  the  City  Government  embraced  terms  as  City 
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Auditor  and  City  Marshal  and  then  after  a long  interruption  a 
service  of  three  years  in  the  Common  Council,  during  two  of  which 
he  was  President  of  that  body,  and  one  almost  as  long  in  the  Board 
of  Aldermen,  of  which  he  was  President  at  the  time  of  his  death. 
During  these  terms  of  office  he  served  on  important  committees 
especially  that  of  Finance  and  rendered  valuable  services  to  the 
community,  the  confidence  of  which  he  possessed  in  the  highest 
degree  owing  to  his  unquestionable  honesty  and  sincerity  and  his 
willingness  to  sacrifice  his  personal  convenience  to  the  demands 
of  public  duty. 

In  addition  to  these  activities  he  was  very  prominent  as  a 
Mason  and  a Knight  Templar. 

hdected  an  active  member  of  the  American  Gas  Light  Association 
October  17th,  1883,  General  Fry  was  a regular  attendant  at  all  its 
meetings  and  well  known  to  many  members  for  whom  he  always 
had  a cheerful  greeting.  His  death  left  a great  gap  in  the  ranks 
of  the  New  England  gas  men  as  well  as  in  the  public  life  of  his 
native  city. 


WILLIAM  STACEY. 

Born  1840.  Died  June  17th,  1901. 

William  Stacey  was  born  in  London,  England,  but  as  the  family 
came  to  the  United  States  and  settled  in  Cincinnati  when  he  was 
eleven  years  old  his  education  was  received  in  the  schools  of  that 
city.  When  through  with  school  he  started  work  with  the  firm  of 
Geo.  Stacey  and  Company,  which  has  since  become  the  Stacey 
Manufacturing  Company,  the  business  being  then  as  now  the  con- 
struction of  apparatus  for  gas  works.  For  many  years  Mr.  Wil- 
liam Stacey  follow'ed  this  work,  during  the  course  of  which  he  was 
in  charge  of  the  construction  of  gas  works  in  almost  every  state  in 
the  Union,  and  became  quite  an  expert  in  gas  holder  construction 
especially.  His  advancement  in  the  firm  and  the  company  suc- 
ceeding it  was  steady  and  after  a long  term  as  Vice-President  he 
w^as  elected  President  in  July  1900. 

He  was  elected  to  active  membership  in  the  American  Gas 
Light  Association  October  19th,  1887.  The  travelling  necessitated 
by  his  long  service  in  the  active  superintendence  of  construction 
work  as  well  as  his  regular  attendance  at  the  meetings  yielded  him 
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a wide  acquaintance  and  many  friends  among  the  gas  men  of  the 
United  States.  These  friends  knew  him  as  a man  with  a warm 
heart  and  abounding  in  kind  and  loyal  friendship,  and  received 
the  news  of  his  death  with  keen  sorrow. 


JAMES  SLADE. 

Born  1835.  Died  June  i8th,  1901. 

James  Slade  was  born  in  Batli,  England,  and  his  early  education 
was  obtained  in  that  country.  At  the  age  of  21  he  came  to  the 
United  States,  settling  first  in  Lynchburg,  Va.,  but  soon  removing 
to  New  York  City  where  he  learned  the  trade  of  a carpenter.  In 
the  course  of  his  work  in  this  trade  he  was  employed  to  build  a 
fence  for  the  Y’onkers  Gas  Light  Company  and  w hile  on  the  job^ 
m.ade  such  a favorable  impression  on  the  then  Superintendent,  Mr. 
Wm.  R.  Beal,  that  he  was  offered  the  position  of  Works’  E'oreman, 
which  he  accepted. 

With  the  company,  into  the  employ  of  which  he  entered  in  this, 
as  it  might  be  called,  accidental  way,  he  remained  until  his  death. 
After  two  years’  service  as  Works’  Foreman  he  was  made  Superin- 
tendent and  later  a Director  as  well,  and  when  Mr  Beal  left  the 
company  for  new  fields  of  usefulness  Mr.  Slade  became  the  active 
manager  of  its  affairs.  Its  course  was  not  always  over  smooth 
seas,  as  competing  companies  and  a fire  that  badly  damaged  the 
plant  brought  stormy  conditions  but  under  his  management  these 
were  weathered  and  the  company  carried  steadily  forward  on  a 
prosperous  path.  The  growth  of  the  town  of  Yonkers  was  natur- 
ally reflected  in  that  of  the  company,  the  largest  day’s  output  in- 
creasing from  24,000  cu.  ft.  to  over  1,000,000  cu.  ft.  during  the 
years  he  acted  as  Superintendent.  The  value  of  his  services  were 
recognized  by  The  United  Gas  Improvement  Company  and  he  was 
not  disturbed  in  his  position  when  this  company  came  into  pos- 
session of  the  old  company. 

Several  devices  in  somewhat  common  use  in  gas  works  are  due 
to  his  ingenuity,  chief  among  these  being  the  arrangement  for  the 
reversal  of  the  direction  of  travel  of  the  steam  through  the  fuel  in 
the  generator  of  a carburetted  water  gas  set  which  is  now  used  on 
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all  the  larger  sets.  He  also  devised  a method  for  automatically 
controlling  outlying  holders,  which  he  used  at  Yonkers. 

Assiduous  in  his  attention  to  duty  his  vacations  were  rare.  Quiet 
and  unassuming  he  was  open  in  all  his  doings  and  enjoyed  the 
respect  and  trust  of  his  employees  to  a high  degree  so  that  they 
stuck  by  him  at  all  times. 

Mr.  Slade  was  elected  an  active  member  of  the  American  Gas 
Light  Association  October  17th,  1883,  and  was  known  by  reputa- 
tion at  least  to  many  of  its  meuibers.  He  is  survived  by  three 
sons,  two  of  whom  are  in  active  service  in  the  gas  business. 


GEORGE  B.  NEAL.  . 

Born  May  21st,  1823.  Died  July  7th,  1901. 

George  B.  Neal  was  born  in  what  was  then  known  as  Newton 
Lower  trails,  and  is  now  part  of  the  city  of  Newton,  Mass.  His 
early  education  was  carried  on  in  the  schools  of  Newton  and 
completed  by  four  years  at  Harvard  College,  from  which  he  gradu- 
ated in  1846  in  company  with  Professor  Charles  Eliot  Norton 
and  Senator  Hoar.  After  completing  his  undergraduate  work  he 
took  up  the  study  of  law  in  the  Harvard  Law  School  and  later  in 
the  office  of  Mr.  G.  W.  Warren  and  was  in  due  time  admitted  to 
the  bar.  But  his  energies  were  soon  turned  aside  from  legal  work. 
Mr.  Warren  was  one  of  the  men  who  organized  the  Charlestown 
Gas  Company  in  1851  and  became  its  first  President.  He  had  been 
very  favorably  impressed  by  the  industry  and  business  ability  of 
the  young  law  student  in  his  office  and  when  the  Gas  Company 
was  ready  to  begin  business  in  1852  he  offered  Mr.  Neal  the  posi- 
sition  of  Clerk  and  Treasurer,  which  the  latter  accepted  and  filled 
for  49  years. 

In  1852  the  gas  business  in  the  United  States  was  comparatively 
new  and  each  gas  manager  had  to  depend  largely  upon  himself  for 
the  solution  of  the  problems  that  arose.  Mr,  Neal  proved  equal  to 
the  task  and  the  proprietors  of  the  Charlestown  Company  never  had 
occasion  to  regret  their  choice  of  a Manager.  In  addition  to  his 
duties  with  this  Company  he  was  also  for  many  years  a Director  in 
the  Lynn  Gas  Company  and  its  successor  the  Lynn  Gas  and  Elec- 
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trie  Company,  being  for  part  of  the  time  practically  its  managing 
director. 

Nor  were  his  activities  entirely  confined  to  the  gas  business.  He 
was  a Director  of  two  banks  and  an  Insurance  Company  and 
Treasurer  of  the  Ancient  Charlestown  Poors’  Fund  and  was  prom- 
inent in  church  and  charitable  work.  His  connection  with  St. 
John's  Episcopal  Church  dated  almost  from  his  coming  to  Charles- 
town and  his  long  service  was  recognized  by  his  election  as  Sen- 
ior Warden  and  Treasurer.  Being  a good  musician  and  organist 
he  had  in  his  younger  days  also  acted  as  organist  and  choirmaster. 

He  was  active  in  the  work  of  organizing  the  New  England  As- 
sociation of  Gas  Engineers  in  January  of  1871  and  was  its  first 
Secretary  and  Treasurer,  serving  from  its  organization  until  1884. 
Having  learned  the  value  of  association  with  his  co-workers  in 
the  gas  field  he  was  quick  to  take  advantage  of  the  opportunity  of- 
fered by  the  formation  of  the  American  Gas  Light  Association 
which  he  joined  May  13th,  1874.  He  was  also  a member  of  the 
Guild  of  Gas  Managers.  In  the  affairs  of  the  American  Associa- 
tion as  in  those  of  the  other  Associations  he  was  always  active. 
He  held  the  office  of  2nd  Vice-President  for  four  years,  1876-79  in- 
clusive, and  in  this  capacity  was  called  upon  to  preside  over  one  of 
its  meetings,  that  held  in  October  1877,  owing  to  the  unavoidable 
absence  of  the  President  and  ist  Vice-President.  Although  he 
did  not  prepare  any  papers  he  could  always  be  depended  upon  to 
take  part  in  the  discussions,  giving  the  results  of  his  experience  as 
an  aid  to  the  clearing  up  of  doubtful  points  of  practice,  and  could 
always  be  found  in  his  seat  intent  upon  the  business  of  each  ses- 
sion of  the  meeting.  In  his  death  the  Association  suffers  the  loss 
of  a really  “ active”  member,  and  the  meetings  will  seem  incom- 
plete to  those  who  were  each  year  accustomed  to  expect  and  re- 
ceive his  cheery  greeting  and  enjoy  for  a brief  time  the  pleasure  of 
his  society. 


WILLIAM  E.  BARROWS. 

Born  July  14th,  1842.  Died  July  30th,  1901. 

William  E.  Barrows  was  born  in  Hudson, Ohio,  and  began  his 
preparatory  education  there,  completing  it  at  Phillips’  Academy, 
Andover,  Mass.  Upon  the  breaking  out  of  the  Civil  War,  he  en- 
listed in  the  Massachusetts  Volunteers  and  was  assigned  to  duty 
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with  the  19th  Regiment  as  Hospital  Steward,  but  by  successive 
promotions  reached  the  rank  of  Captain  and  was  breveted  Major 
for  distinguished  services.  During  j)art  of  his  service,  which  lasted 
until  the  end  of  the  war,  he  was  Chief  of  Ambulances  of  the  2nd 
Army  Corps  under  General  Hancock  and  also  on  the  staff  of 
General  Alex.  Webb,  Chief  of  Staft'  of  General  Meade. 

When  relieved  from  military  duty  in  1865  he  entered  the  Lowell 
Machine  Shop,  in  Lowell,  Mass.,  as  an  apprentice  machinist  and 
mill  engineer,  and  after  six  years’  work  was  given  his  certificate 
and  appointed  to  take  charge  of  the  xMechanical  Department  of 
the  Ivanhoe  Paper  Mills.  Later  he  entered  the  employ  of  a firm 
which  imported  English  cotton  and  woolen  machinery  for  the 
purpose  of  obtaining  a better  knowledge  of  such  machinery. 

In  1875  he  was  made  Assistant  Treasurer  of  the  Willimantic 
Linen  Company  of  Hartford,  Conn.,  of  which  he  afterwards  be- 
came President.  This  latter  position  he  resigned  to  go  with  the 
Pullman  Palace  Car  Company,  at  first  as  assistant  to  the  President 
and  then  as  Manager  of  the  Works  at  Pullman.  Resigning  from 
the  Puhman  Company  he  practiced  his  profession  of  mill  engineer 
for  a time,  was  United  States  Commissioner  to  the  countries  on 
the  west  coast  of  South  America  in  the  interest  of  the  New  Orleans 
Exposition,  then  was  Manager  of  the  Hinkley  Locomotive  Works 
of  Boston,  and  finally  became  Manager  of  the  works  of  the  Wels- 
bach  Light  Company  at  Gloucester,  N.  J.  When  Mr.  A.  O. 
Granger  retired  from  the  Company  Mr.  Barrows  was  elected 
President  and  General  Manager,  positions  which  he  held  until  his 
death. 

The  Welsbach  Company  had  not  proved  a very  successful  ven- 
ture in  the  first  few  years  of  its  existence  and  there  was  ample 
scope  for  the  exercise  of  the  mechanical  ingenuity  and  executive 
ability  of  the  new  manager.  Being  possessed  of  both  in  a high 
degree  the  effect  of  his  efforts  were  soon  apparent  and  the  great 
success  attained  by  the  company  as  time  went  on  was  largely  due 
to  these  efforts. 

He  was  given  the  honorary  degree  of  Master  of  Arts  by  Yale  in 
recognition  of  his  contributions  to  practical  political  economy. 
He  was  a charter  member  of  the  American  Society  of  M echanical 
Engineers,  and  a member  of  several  Philadelphia  and  New  York 
Clubs. 
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Elected  an  associate  member  of  the  American  Clas  Light  Asso- 
ciation, October  i6th,  1889,  he  was  by  reason  of  his  connection 
with  the  Welsbach  Company  widely  and  favorably  known  among 
its  members.  The  fraternity  of  gas  engineers  feels  itself  under 
obligations  to  him  for  much  of  the  far  reaching  advantages  con- 
ferred upon  the  gas  business  by  the  successful  develojiment  of  the 
Welsbach  light  under  American  conditions. 


WILLIAM  WALLACE  GOODWIN. 

Born  April  13th,  1833.  Died  October  6th,  1901. 

William  Wallace  Goodwin  was  born  at  Wethersfield,  Conn.,  but 
the  family  went  to  live  in  New  York  when  he  was  two  years’  old 
and  removed  to  Philadelphia  five  years  later,  so  that  his  attend- 
ance at  school  was  principally  in  the  latter  city.  His  school  days 
were,  however,  terminated  at  an  early  age,  as  in  1845,  when  only 
twelve  years  old,  he  began  work  as  an  employee  of  the  firm  of 
Hopkins  and  Company.  His  connection  with  the  gas  'business 
dated  from  1850,  in  which  year  his  father  was  appointed  Superin- 
tendent of  one  of  the  Philadelphia  gas  works  and  selected  Wm.  W. 
Goodwin  as  his  assistant.  This  position  was  held  until  he  became 
of  age,  when  he  went  to  work  with  Wm.  D.  Parrish,  who  was  one 
of  the  two  or  three  m.en  who  had  taken  up  the,  at  that  time 
(1854),  new  industry  of  the  building  of  gas  works. 

The  towns  in  Georgia  and  Alabama  were  particularly  active  in 
organizing  gas  companies  and  having  gas  works  built,  and  in  the 
course  of  his  work  in  the  construction  line  Mr.  Goodwin  became 
impressed  with  the  future  prospects  of  that  section  of  the  coun- 
try, and  decided  to  settle  there.  Just  at  this  time  the  following 
advertisement  appeared  in  the  American  Gas  Light  Journal : 
“ Superintendent  of  gas-works  wanted  for  a Southern  State. 
A first  class  man  is  wanted,  who  can  come  well  recommended  and 
will  be  willing  to  work  negroes  as  assistants,  and  is  without  consci- 
entious scruples  with  regard  to  slavery.  Address  M.  A.  K.  ]., 
Rooms  American  Gas  Light  Journal,  New  York.”  This  he  an- 
swered and  as  a result  went  to  Selma,  Ala.,  where  he  rebuilt  the 
works  and  was  made  Superintendent,  Engineer,  Secretary  and 
Treasurer  of  the  Gas  Company. 
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The  career  thus  begun  was,  however,  cut  short  by  the  breaking 
out  of  the  Civil  War.  Mr.  Goodwin  by  birth  was  a “ Northerner  ” 
and  his  residence  in  the  South  had  not  been  of  sufficient  length  to 
weaken  his  Union  sentiments  so  when  war  became  immanent  he 
left  Selma,  went  North,  entered  the  United  States  service  as  an 
Assistant  Paymaster  in  the  Navy,  and  continued  as  such  through- 
out the  war. 

At  its  close  he  spent  a short  time  in  the  oil  business  in  Philadel- 
phia and  then  founded  in  1867  the  Goodwin  Gas  Stove  and  Meter 
Company,  It  was  in  connection  with  this  company  that  he  was 
known  to  most  of  the  present  generation  of  gas  men.  Under 
his  management  a large  business  in  meters  was  soon  built  up 
and  a beginning  was  made  in  the  sale  of  gas  stoves,  though  the 
value  of  these  stoves  as  a means  of  increasing  business  was  not 
as  fully  recognized  by  gas  companies  in  those  days  as  it  is  at  pres- 
ent, the  full  development  of  the  gas  stove  business  being  of  com- 
paratively recent  date. 

Mr.  Goodwin  was  a believer  in  gas  engines  and  in  the  early 
“ eighties  ” his  company  held  the  agency  for  the  Clerk  engine,  the 
only  engine  which  seemed  to  promise  to  be  a successful  competi- 
tor of  the  “ Otto  Silent,”  which  had  almost  complete  possession 
of  the  gas  engine  field.  But  this  promise  was  not  fulfilled. 

He  also  devoted  attention  to  physical  and  chemical  instruments 
for  gas  men,  such  as  Crookes’  Radiometer  and  apparatus  for  de- 
termining the  specific  gravity  of  gas  and  for  rapid  analysis  of 
illuminating  gas. 

Elected  an  active  member  of  the  American  Gaslight  Associa- 
tion April  i6th,  1873,  he  was  a regular  attendant  at  the  meetings 
and  a frequent  contributor  to  the  Proceedings  of  the  Association, 
treating  the  subjects  of  cooking  and  heating  by  gas,  the  calorific 
power  of  gas  and  the  analysis  of  gas.  His  last  appearance  be- 
fore the  Association  was  at  the  meeting  in  1895,  when  he  deliv- 
ered a lecture  on  Acetylene  accompanied  by  experiments. 
Although  in  attendance  at  several  meetings  since  that  time,  failing 
health  prevented  his  taking  part  in  the  proceedings. 

Mr.  Goodwin  became  a Mason  soon  after  he  was  of  age  and 
reached  the  33d  degree  in  1870.  For  many  years  he  was  very 
prominent  in  Masonic  circles,  especially  those  of  New  Jersey.  In 
connection  with  this  activity  he  was  an  enthusiastic  Knight  Temp- 
lar and  was  at  one  time  Grand  Commander  of  New  Jersey. 
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His  connection  with  the  meter  business  brought  him  into  con- 
tact with  practically  all  the  gas  men  in  the  country  and  probably 
no  one  was  more  generally  known  to  them  all.  Generous  and 
charitable  almost  to  a fault  he  never  failed  to  respond  to  any  of 
the  appeals  made  in  the  name  of  friendship,  and  often  showed  the 
goodness  of  his  heart  in  a substantial  manner  during  the  days  of 
his  prosperity.  When  financial  trouble  and  physical  infirmities 
clouded  the  last  years  of  his  life  he  found  that  the  bread  thrown 
upon  the  waters  had  not  been  swept  away,  and  was  comforted  in 
the  time  of  his  adversity  by  the  stanchness  of  some  of  the  friend- 
ships formed  in  earlier  days. 
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UNITED  STATES  PATENTS  RELATINC; 


TO  GAS. 


Issued  from  October  ist,  1900,  to  October  ist,  1901. 


October  2,  1900. 

(358,819.  Acetylene-Gas  Generator.  Thomas  F.  Williams,  Chicago,  111. 
Assignor  to  Edward  L.  Williams,  Gillham,  Ark.  Filed  May  !i,  1899. 
Serial  No.  716,370. 

(358,829.  Acetylene-Gas  Apparatus.  John  H.  Calkins,  Columbus, 
Ohio.  Filed  June  9,  1900.  Serial  No.  19,692. 

(558,835.  Acetylene-Gas  Gener.ator.  Francis  M.  J)raper,  Dana,  Tnd. 

Idled  Sept.  23,  1899.  Serial  No.  731,465. 

658,858.  Gas-Engine.  Lewis  11.  Nash,  South  Norwalk,  Conn.,  assignor 
to  The  National  Meter  Company,  New  York,  N.  Y.  Filed  Jan.  25,  1897. 
Serial  No.  620,674. 

658,893.  Gas-Burner.  William  E.  Gibbs,  Fanwood,  N.  J.,  assignor  to 
Alexander  C.  Humphreys  and  Arthur  G.  Glasgow,  New  York,  N.  Y. 
Filed  Dec.  15,  1899.  Serial  No.  740,376. 

658,966.  Acetylene-Gas  Generating  Apparatus.  David  L.  Spauld- 
ing, Boston,  and  Ambrose  S.  Vose,  Brookline,  Mass.  Filed  Nov.  3, 

1899.  Serial  No.  735,695. 

658,993.  Internal-Combustion  Engine.  Edward  A.  Mitchell,  London, 
England.  Filed  Mar.  8,  1899.  Serial  No.  708,209, 

659,027.  Gas-Engine.  William  S.  Halsey,  Pittsburg,  Pa.  Filed  Feb.  i, 

1900.  Serial  No.  3,565. 

659,046.  Coking-Oven.  Christopher  G.  Atwater,  Boston,  Mass.  Filed 
Nov.  7,  1899.  Serial  No.  736,168. 

659,086.  Acetylene-Gas  Generator.  Oliver  J.  Moussette,  New  York, 
N.  Y.  Filed  Feb.  6,  1900.  Serial  No.  4,219. 

October  9. 

659,226.  Acetylene-Gas  Generator.  Isaac  L.  Harris,  Jacksonville, 
Fla.  Filed  Apr.  7,  1900.  Serial  No.  11,982. 

659,248.  Automatic  Gas-Controller.  William  G.  Miller,  Pittsburg, 
Pa.  Filed  Nov.  20,  1899.  Serial  No.  737,708. 
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660,786.  Sparking-Plug  for  Explosive-Engines.  Edward  T.  Birdsall, 
New  Rochelle,  N.  Y.,  assignor  to  Desberon  Motor  Car  Co.,  New  York, 
N.  Y.  Filed  May  9,  1900.  Serial  No.  16,040. 

660,889.  Acetylene-Gas  Machine.  Joseph  M.  Coghlan,  Sayville, 
N.  Y.  Filed  Apr.  19,  1900.  Serial  No.  13,492. 

660.932.  Mantle  for  Incandescent  Lamps.  Wilhelm  H.  A.  Sieverts> 
Hamburg,  Germany.  Filed  May  20,  1899.  Serial  No.  717,592. 

660.933.  Gas-Burner.  Theodore  E.  Sinnberg,  London,  England.  Filed 
Apr.  21,  1900.  Serial  No.  13,722. 

660,940.  Prepayment  Gas-Meter.  John  Zander,  Chicago,  III.  Phled 
Oct.  16,  1899.  Serial  No.  733,751. 

660,954.  Fuel  Vaporizer  and  Mixer  for  Explosive-Engines  or 
Other  Uses.  Albert  Hayes,  Salt  Lake  City,  Utah,  assignor  of  one-half 
to  Matthew  H.  Walker,  William  A.  Nelden  and  Edward  F.  Colborn,  same 
place.  Filed  June  4,  1900.  Serial  No.  19,006. 

November  6. 

661,165.  Protecting  Underground  Metallic  Structures  from 
-Effects  of  Electrolysis.  Lucien  I.  Blake,  Lawrence,  Kans.  Filed 
Aug.  9,  1900.  Serial  No.  26,436. 

661,181.  Speed-Regulator  for  Gas-Engines.  John  W.  Lambert, 
Anderson,  Ind.,  assignor  to  the  Buckeye  Manufacturing  Company,  same 
place.  Filed  Dec.  23,  1899.  Serial  No.  741,405. 

661,276.  Muffler  and  Purifier  for  Gasolene-Engines.  Gustaf  L. 
Reenstierna,  Winchester,  Mass.  Filed  October  12,  1899.  Serial  No. 

733.361. 

661,284.  Acetylene-Gas  Generator.  Henry  E.  Brunner,  Haywards, 
Cal.  Filed  April  27,  1899.  Serial  No.  714,766. 

661,291.  Sparking  Igniter  for  Explosive-Engines.  Axel  Johnson, 
Winchester,  Mass.  Filed  Jan.  31,  1900.  Serial  No.  3,427. 

661,300.  Explosive-Gas  Engine.  Thomas  M.  Antisell  and  Frank  L. 
Antisell,  Matawan,  N.  J.  Filed  Oct.  5,  1899.  Serial  No.  732,661. 

661.320.  Acetylene-Gas  Generator.  Lafayette  D.  Railsback,  Indian- 
apolis, Ind.  Filed  Nov.  27,  1899.  Serial  No.  738,393. 

661.321.  Acetylene-Gas  Generator.  Lafayette  D.  Railsback,  Indian- 
apolis, Ind.  Filed  May  28,  1900.  Serial  No.  18,292. 

661,333.  Acetylene-Gas  Genekator.  George  L.  Wilson,  Oak  Park, 
111.  Filed  Dec.  2,  1897.  Serial  No.  660,469. 

661,439.  Explos](ON-Engine.  Alfred  Boulierand  Eugene  Boulier,  Neuilly, 
France.  Filed  July  14,  1900.  Serial  No.  23,554. 

661,445.  Gas-Producer.  Edward  J.  Duff,  Liverpool,  England,  assignor 
of  one-half  to  the  United  Alkali  Company,  same  place.  Filed  Feb.  16, 
1900.  Serial  No.  5,519. 
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November  13, 

661,489.  Bunsex  Burner.  Frank  M.  Brooks,  New  York,  N.  V.  Filed 
June  12,  1900.  Serial  No.  20,094. 

661,547.  Acetylene-Gas  Generator.  Thomas  D.  McClary,  Washing- 
ton, D.  C.,  assignor  to  the  Acetylene  Lighting  Company,  of  Virginia. 
Filed  Feb.  15,  1900.  Serial  No.  5,266. 

661,569.  Carbureter.  John  C.  Winans,  Waldron,  Mich.  Filed  March 

I,  1900.  Serial  No.  6,891. 

661,646.  Bunsen  Burner.  Levi  L.  Rowe,  Boston,  Mass.  Filed  May 
28,  1898.  Serial  No.  682,001. 

661,761.  Acetylene-Gas  Generai'or.  William  S.  Hamm,  Chicago,  111., 
assignor  to  the  Adams  & Westlake  Company,  of  Illinois.  Filed  Feb.  26, 
1900.  Serial  No.  6,528. 

661.865.  Gas  Motor.  Narcisse  A.  Guillaume,  Paris,  France.  Idled  Jan. 
5,  1900.  Serial  No.  497. 

661.866.  Time  Lamplighter.  John  Gunning,  Bournemouth,  England. 
Filed  April  27,  1900.  Serial  No.  14,588. 

661.867.  Gas-Pressure  Regulator.  Theodor  Hahn,  Kotzschenbroda, 
Germany,  assignor  to  Sigismund  Muhlenthal  and  Max  Loewenthal,  Berlin, 
Germany.  Filed  Sept.  26,  1899.  Serial  No.  731,724. 

November  20. 

662,095.  Gas-Burner.  Clarence  S.  Steward,  Chattanooga,  Tenn.  Filed 
Jan.  14,  1898.  Serial  No.  666,684. 

662,040.  Explosion-Engine.  Thomas  L.  Sturtevant,  Quincy,  and  Thomas 

J.  Sturtevant,  Newton,  Mass.  Filed  Feb.  6,  1900.  Serial  No.  4,206. 

662,062.  Steam-Superheater  for  Gas-Producers.  Edward  J.  Duff, 
Liverpool,  England,  assignor  of  one-half  to  the  United  Alkali  Company, 
Limited,  same  place.  Filed  Feb.  16,  1900.  Serial  No.  5,520. 

662,082.  Automatic  Shut-Off  and  Alarm  for  Gas-Burners.  James 
G.  McAlpine,  Jr.,  Gilroy,  Cal.  Filed  July  27,  1900.  Serial  No.  25,010. 

662,155.  Multiple-Cylinder  Explosive-Engine.  Alfred  J.  Signor, 
Elkhart,  Tnd.  Filed  Nov.  18,  1899.  Serial  No.  737,500. 

662,170.  Incandescent-Mantle.  Albert  Koch,  Schonberg,  Germany. 

Filed  June  28,  1900.  Serial  No.  21,985. 

662,181.  Gas-Engine.  George  J.  Altham  and  John  Beattie,  Jr.,  Fall 
River,  Mass.  Filed  May  17,  1900.  Serial  No.  16,998. 

662,276.  Gas-Generating  Machine.  John  F.  Kistler,  Tacoma,  Wash., 
assignor,  by  direct  and  mesne  assignments,  to  the  Hydrocarbon  Gas  Com- 
pany, same  place.  Filed  Feb.  28,  1900.  Serial  No.  6,849. 

662,315.  Sparking  Igniter  for  Explosive-Engines.  Alfred  J.  Signor, 
Elkhart,  Ind.  Filed  Feb.  i,  1899.  Serial  No.  704,142. 
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662,317.  Electric-Igmtion  Plug  for  Internal-Combustion  En- 
gines. Frederick  R.  Simms,  London,  England.  Filed  Aug.  30,  1900. 
Serial  No.  28,595. 

662,321.  Incandescent  Gas-Burner.  Aaron  P.  Storrs,  Owego,  N.  Y, 
Filed  Oct.  20,  1899.  Serial  No.  734,184. 

662.323.  Incandescent  Gas-Burner.  Clarence  W.  Taylor,  Sioux  City, 
Iowa.  Filed  April  23,  1900.  Serial  No.  13,961. 

662.324.  Incandescent  Gas-Burner.  Clarence  W.  Taylor,  Sioux  City, 
Iowa.  Filed  June  18,  1900.  Serial  No.  20,762. 

662,381.  Mantle  and  Mantle-Sutport  for  Incandescent  Gas- 
Lights.  Max  Herskovitz  and  Abraham  T.  llerskovitz,  Chicago,  111. 
Filed  March  i,  1900.  Serial  No.  6,974. 

November  27. 

662,504.  Acetylene-Gas  Generator.  PJiilipp  Schreck,  Versoix,  Switz- 
erland. Filed  Nov.  6,  1899.  Serial  No.  735,979. 

662,507.  Trip-Lock  for  Use  in  Starting  Explosive-Engines.  Paul 
Swenson,  Hopkins,  Minn.  Filed  Sept.  21,  1899.  Serial  No.  731,157. 

662,546.  Acetylene-Gas  Generator.  Charles  Puddefoot,  Detroit,  Mich. 
Filed  Aug.  12,  1899.  Serial  No.  726,988. 

662,550.  P'luid-Pressure  Regulator.  Henry  C.  Sisco,  Anderson,  Ind. 

" Filed  Nov.  8,  1897.  Serial  No.  657,862. 

662.608.  Gas-Furnace.  William  Swindell,  Allegheny,  Pa.  Filed  March 
30,  1899.  Serial  No.  711,068. 

662.609.  Gas-Producer.  Johan  O.  Trotz,  Worcester,  Mass.  Filed  June 
19,  1899.  ‘Serial  No.  721,040. 

662,631.  Counterbalance  for  Explosion-Engines.  Herbert  B.  Steele, 
Malden,  Mass.,  assignor  to  the  Atlantic  Motor  Comjiany,  Portland,  Me. 
Original  application  filed  Jan.  18,  1897.  Serial  No.  619,545.  Divided 
and  this  application  filed  July  12,  1897.  Serial  No.  644,177. 

662,718.  Explosive-Engine.  Oliver  F.  Good,  Dayton,  Ohio.  Filed  Aug. 
25,  1900.  Serial  No.  27,965. 

662,734.  Incandescent  Mantle.  Emanuel  Pikhart,  Vienna,  Austria- 
Hungary.  Filed  Sept.  25,  1900.  Serial  No.  31,054. 

662,831.  Antivibration  Lamp  for  Welsbach  or  Other  Incandes- 
cent Lights.  Victor  H.  Slinack  and  Edward  S.  Sanderson,  Philadel- 
phia, Pa.,  assignors  to  the  Pennsylvania  Globe  Gas  Light  Company,  same 
place.  Filed  March  22,  1899.  Serial  No.  710,031. 

662,843.  Acetylene-Gas  Generator.  Sern  P.  Watt,  Chicago,  111., 
assignor  to  the  Hine-Watt  Manufacturing  Company,  same  place.  Filed 
Jan.  27,  1900.  Serial  No.  3,052. 

December  4. 

662,909.  Acetylene-Gas  Burner.  John  W.  Bray,  Leeds,  England. 
Filed  July  10,  1900.  Serial  No.  23,156. 
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'r)()2,r)20.  Gas-Making  Ai’faratus.  Robert  M.  l)i\on,  I'ast  Orange, 
N.  J.  Filed  October  5,  1899.  Serial  No.  732,617. 

0()2,92:F  Gas-Producer.  Edward  J.  DufT,  Liverpool,  England.  Filed 
July  17,  1900.  Serial  No.  23,913. 

6F)2,938.  Gas-Regul.a.tor.  Charles  Jacob  son,  M'arren,  Pa.  Filed  Feb. 
13,  1900.  Serial  No.  5,065. 

()()9,0()7.  Acetylene-Gas  Generator.  Christopher  M.  bridges,  San 
F'rancisco,  Cal.  Filed  June  25,  1900.  Serial  No.  21,564. 

€)G.‘j,05d.  Acetyt.ene-Gas  Generator.  Arnold  Wegmann-I  lauser,  Zurich, 
Switzerland.  Filed  May  10,  1899.  Serial  No.  716,280. 

'6()9,091.  Gas-Engine.  Albert  1).  Garretson,  Jluft'alo,  N.  V.,  assignor  to 
the  Garretson  Engine  Company,  same  place.  Filed  March  6,  1899. 
Serial  No.  707,830. 

GG3,10G.  Exi’losion-Engine.  Henry  W.  Struss,  New  \'ork,  N.  V.  Filed 
Dec.  8,  1899.  Serial  No.  739,732. 

GGb,158.  Gas-Regulator  for  Steam-Boilers.  William  II.  Downing, 
Wittens,  Ohio.  Filed  May  31,  1900.  Serial  No.  18,649. 

GGB,1G9.  Acetylene-Gas  Generator.  William  Hinge,  Kenosha,  Wis., 
assignor  to  the  Badger  Brass  Manufacturing  Company,  same  place,  bailed 
April  18,  1900.  Serial  No.  13,299. 

GG3,213.  Machinery  for  Discharging  Gas-Retorts.  Gaston  .\. 

Bronder,  New  York  N.  V.  F'iled  May  12,  1900.  Serial  No.  16,452. 
GG3,240.  Acetylene-Gas  Genkr.vtor.  Wolcott  Remington,  Windsor, 
Conn.,  assignor,  of  one-half  to  Charles  H.  Cooley,  Hartford,  Conn.  Filed 
Aug.  9,  1900.  Serial  No.  26,367. 

GG3,293.  Acetylene-Gas  Apparat  us.  William  1 1.  McGoldrick,  San 
Antonio,  Tex.  P'iled  March  12,  1900.  Serial  No.  8,351. 

GG3,301.  Acetylene-Gas  Generator.  Augustus  PL  Shriver,  Arbuckle, 
Cal.,  assignor  of  two-thirds  to  himself,  Walter  Storey,  San  P'rancisco,  and 
James  H.  Smith,  Stonyford,  Cal.  P'iled  Dec.  15,  1899.  Serial  No. 
740,435- 

6G3,312.  Acetylene-Gas  Generator.  James  Walton,  Plujenicia,  N.  V. 
Filed  Feb.  27,  1900.  Serial  No.  6,721. 

GG3,324.  Acetylene-Gas  Generator.  Will  F.  Anson,  Camden,  N.  V. 
Filed  Feb.  5,  1900.  Serial  No.  4,139. 

GG3,338.  Prepayment  Vending  Appliance.  Sheldon  J.  Glass,  Mil- 
waukee, Wis.  Filed  Aug.  7,  1897.  Serial  No.  647,483. 

December  ii. 

GG3,475.  Gas-Engine.  Plinsdale  Smith,  Springfield,  Mass.  P"'iled  May 
17,  1899.  Serial  No.  717,125. 

GG3,G23.  Apparatus  for  Genera t ing  G.as.  Donald  Cameron,  PVederick 
J.  Commin  and  Arthur  J.  Martin,  Pixeter,  England.  Filed  Aug.  13,  1898. 
Serial  No.  688,501. 
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G63,638.  Coke-Oven.  Heinrich  Poetter,  Dortmund,  Germany.  Filed 
Feb.  28,  1899.  Serial  No.  707,158. 

663,643.  Sparking  Igniter  for  Explosion-Engines.  Frederick  R. 
Simms,  London,  England,  and  Robert  Bosch,  Stuttgart,  Germany.  Filed 
Sept.  12,  1898.  Serial  No.  690,764. 

663,653.  Electric  Igniter  for  Gas-Engines.  Walter  H.  Cotton,  Chi- 
cago, 111.  Filed  Nov.  23,  1898.  Serial  No.  697,285. 

663,661.  Automatic  Gas  Cut-Off.  John  C.  McKallip,  Athens,  Ohio. 
Filed  Aug.  3,  1900.  Serial  No.  25,805. 

663,677.  Surface  Condenser.  Ben  M.  Kirker,  Cincinnati,  Ohio.  Filed 
Sept.  22,  1897.  .Serial  No.  652,533. 

663,683.  Carbureter.  Henry  W.  Royal,  Baltimore,  Mch,  assignor  of 
one-half  to  William  B.  Brown,  same  place.  Filed  April  10,  1900.  Serial 
No.  12,352. 

663.72.5.  Exhaust-Silencer  for  Explosive-Engines.  George  Buck, 
London,  England,  assignor  of  one-lialf  to  Edward  S.  Torrey,  same  place. 
Filed  Apr.  21,  1900.  Serial  No.  13,760. 

663,729.  Sparking  Igniter  for  Explosive- Engines.  Louis  S.  Clarke 
and  James  G.  Heaslet,  Ardmore,  Pa.,  assignors  to  the  Auto  Car  Com- 
pany, same  place  and  Pittsburg,  Pa.  Piled  Aug.  30,  1900,  Serial  No. 
28,503. 

663,771.  Acetylene-Gas  Appakatus.  Frederick  Metzger,  Hondo,  Tex. 
Filed  Mar.  28,  1900.  Serial  No.  10,538. 

663,779.  Gas  or  Oil  Heater.  Joshua  J.  Nix,  Royersford,  Pa.  Filed 
Apr.  4,  1900.  Serial  No.  11,500. 

663,798.  Igniter  for  Explosive-Engines.  Gustavus  A.  Tuerk,  Chicago, 
111.  Original  application  filed  Mar.  23,  1899.  Serial  No.  710,481.  Divided 
and  this  application  fded  Dec.  29,  1899.  Serial  No.  741,987. 

663,803.  Incandescent  Gas-Burner.  Charles  A.  Bluhm,  Michigan 
City,  Ind.  Piled  Mar.  24,  1900.  Serial  No.  10,081. 

663,820.  Process  of  Producing  Solid  Igniting  Bodies  for  Automatic 
Gas-Igniters.  Eugen  Nowak,  Berlin,  Germany.  Plied  May  19,  1900. 
Serial  No.  17,294. 

663,831.  Gas-Burner.  Charles  H.  Frye,  Buffalo,  N.  Y.,  assignor  to  him- 
self and  Arthur  E.  Jewell,  same  place.  Filed  Nov.  ii,  1899.  Serial  No. 
736,605. 

663,837.  Gas-Purifier.  Appius  C.  Swain,  San  Francisco,  Cal.,  assignor 
of  one-half  to  Jay  Milton  Bowers,  same  place.  Filed  Apr.  20,  1900. 
Serial  No.  13,653. 

December  18. 

664.02.5.  Gas-Engine.  Lewis  H.  Nash,  South  Norwalk,  Conn.  Filed 
Mar.  I,  1897.  Serial  No.  625,431. 
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064,029.  Acftylene-Oas  Gk.xeratok.  Victor  '1'.  Weather-.  lone.  Cal., 
assignor  of  two-thirds  to  David  McCall,  same  place,  l iletl  July  S,  1900. 
Serial  No.  24,049. 

604,110.  Ig.niter  for  E.kplosivf-Kxginks.  Clarence  f).  Whit*=,  .Minne- 
apolis, Minn.,  assignor  of  one-half  to  Edward  J.  Kimball,  same  place. 
Original  application  filed  Mar.  17,  1898.  Serial  No.  674,163.  Itivided 
. and  this  application  filed  July  15,  1899.  Serial  No.  723.897. 

064,163.  Combined  Automaiic  Gas-Light  Extinglisher  and  Elec- 
tric Sparker.  Gustav  H.  Lippmann,  Milwaukee,  Wis.  Filed  Mar.  20, 
1900.  Serial  No.  9,437. 

664,355.  Gas  Apparatus.  John  P.  Johnston,  Oak  Park,  111.,  a.^dgnor  to 
himself  and  Edward  E.  Morrell,  same  place.  Filed  May  14,  1900. 
Serial  No.  16,604. 

664,360.  Igniter  for  Gas  or  Oil  Engines.  Albert  T.  Otto,  New  Vork, 
N.  Y.  Original  application  filed  Dec.  26,  1896.  Serial  No.  573,294. 
Divided  and  this  application  filed  May  19,  1899.  Serial  No.  717,417. 
664,364.  Adjustable  Gas  Burner.  Peter  G.  Van  Wie,  Detroit,  Mich., 
assignor  to  the  Ideal  Manufacturing  Company,  same  place.  Idled  Nov. 
27,  1899.  Serial  No.  738,279. 

December  25. 

664,383.  Apparatus  for  .Storing  and  Distributing  Acetylene  Gas. 
Georges  M.  A.  Claude,  St.  Mande,  and  Georges  A.  Hess,  Paris,  France, 
assignors  to  Bruno  Abdank-Abakanowicz,  Parc  St.  Maur,  France.  Filed 
Mar.  I,  1897.  Serial  No.  625,580. 

664,632.  Internal-Combustion  Engine.  Walter  K.  Freeman,  Saratoga 
Springs,  N.  Y.  Filed  Oct.  3,  1900.  Serial  No.  31,898. 

664,656.  Adjustable  Gas-Check.  Thaddeus  S.  Leese,  Allegheny,  P.a. 

Filed  Apr.  28,  1900.  Serial  No.  14,680. 

664,661.  Incandescent  Igniting  Device  for  Explosion-Engines. 
Giacomo  Miari  and  Francesco  Giusti,  Padua,  Italy.  Filed  Dec.  9,  1897. 
Serial  No.  661,222. 

664,677.  Process  OF  Washing  Gas.  Richard  E.  Pippig  and  Otto  F.  F. 

Trachmann,  Kiel,  Germany.  Filed  Aug.  22,  1900.  Serial  No.  27,701. 
664,689.  Speed-Regulator  for  Explosive-Engines.  Henry  Sutton, 
Melbourne,  Victoria.  Original  application  filed  July  10,  1899.  Serial 
No.  723,379.  Divided  and  this  application  filed  Jan.  22,  1900.  .Serial 
No.  2,352. 

664,731.  Acetylene-Gas  Ge.nerator.  Dennie  M.  Dorman,  Binghamton, 
N.  Y.  Idled  Oct.  28,  1899.  Serial  No.  735,096. 

January  i,  1901. 

664,841.  Mixer  for  Explosive-Engines.  Charles  E.  Duryea,  Peoria, 
111.,  assignor  to  the  Duryea  Manufacturing  Company,  same  place.  Filed 
Feb.  9,  1899.  Serial  No.  705,019. 
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664,842.  Carbid-Contaixer  for  Acetylexe-Gas  Generators.  Alfred 
C.  Einstein,  St.  Louis,  Mo.  Filed  Apr.  3,  1900.  Serial  No.  11,393. 

664,940.  Acetylene-Gas  Generator.  William  F.  Gammeter,  Freeport, 
Ohio,  assignor  of  three-fourths  to  Robert  Stewart,  J.  Frank  McMath,  and 
N.  Mac  Gray,  same  place.  Filed  Nov.  4,  1899.  Serial  No.  735,741. 

665,019.  Acetylene-Gas  Generator.  Theodor  H.  J.  Leckband,  Adair, 
Iowa,  assignor  to  the  Leckband  Generator  Company,  Des  Moines,  Iowa. 
Filed  June  6,  1898.  Renewed  Nov.  23,  1900,  Serial  No.  37,458. 

665,037.  Igniting  Mechanism  for  Explosive  and  Internal-Combus- 
tion Engines.  Louis  B.  Smyser,  Elizabeth,  N.  J.,  assignor  to  Ferdinand 
E.  Canda,  New  York,  N.  Y.  Filed  Sept.  8,  1898.  Serial  No.  690,530. 

665,082.  Antivibratory  Support  for  Gas-Burners.  John  Franklin, 
Norwood,  Ohio.  Filed  Jan.  15,  1900.  Serial  No.  1,477. 

665,266.  Process  of  Manufacturing  Gas.-  Frederick  Purdy,  Chicago, 
111.  Filed  Mar.  7,  1898.  Serial  No.  672,960. 

665,311.  Incandescent-Gas-Light  Apparatus.  George  H.  Burrows, 
Somerville,  Mass.,  assignor  to  the  Incandescent  Gas  Light  Company,  Bos- 
ton, Mass.  Filed  June  23,  1900.  Serial  No.  21,252. 

665,378.  Manufacture  of  Self-Igniting  Gas  Mediums.  David  J. 
Archer,  Toronto,  Canada,  assignor  of  one-fourth  to  William  James  Mc- 
Murtry,  same  place.  Filed  June  15,  1900.  Serial  No.  20,444. 

January  8. 

665,442.  Acetylene-Gas  Generator.  Theodor  Kautny  and  Rudolph 
W.  Lotz,  Chicago,  111.;  said  Kautny,  assignor  to  said  Lotz  and  Arthur  C. 
Lotz,  same  place.  Filed  July  i,  1899.  Serial  No.  722,497. 

665,460.  Reversivg-Gear  for  Explosive-Engines.  Robert  R.  von  Pal- 
ler,  Nuremberg,  Germany.  Filed  Aug.  30,  1900.  Serial  No.  28,592. 

665,491.  Acetylene-Gas  Generator.  George  P.  Washburn,  Chadron, 
Neb.  Filed  Jan.  29,  1900.  Serial  No.  3,193. 

665,568.  Gas-Genera'J  ING  Apparatus.  Clarence  M.  Kemp,  Baltimore, 
Md.  Filed  Apr.  17,  1900.  Serial  No.  13,235. 

665,641.  Water-Jacket  for  Explosive-Engines.  Chas.  E.  Kemp,  Bal- 
timore, Md.,  assignor  of  one-half  to  Clarence  M.  Kemp,  same  place.  Filed 
Apr.  17,  1900.  Serial  No.  13,216. 

665,665.  Gas-Engine.  Lucius  11.  Solomon,  Chicago,  111.,  assignor  to  the 
Webster  Manufacturing  Company,  same  place.  Filed  Oct.  8,  1898.  Serial 
No.  693,038. 

665,714.  Speed-Regulator  for  Explosive-Engines.  Albert  L.  Zim- 
merman, Yalparaiso,  Ind.,  assignor  of  one-half  to  John  W.  Cameron,  same 
place.  Filed  July  29,  1899.  Serial  No.  725,490. 

665,730.  Gas-Producer.  Edward  J.  Duff,  Liverpool,  England.  Filed 
June  7,  1900.  Serial  No.  19,398. 
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()B5,745.  Ace i vlene-Gas  Generator.  Peter  I..  Linehan,  San  Jose,  Cal., 
assignor  of  one-half  to  Josepli  \V.  Delaney,  same  place.  P'iled  .\pr.  17, 
1899.  Serial  No.  713,406. 

665.858.  Wood-Gas  Generator.  Dent  II.  Hogue,  Tacoma,  Wash. 
Filed  Nov.  10,  1899,  Serial  No.  736,527. 

January  15. 

665,881.  Rear-Compression  Explosive-Engine.  Charles  R.  Daellenbach, 
Park  Gate,  Pa.  Original,  application  filed  Feb.  23,  1900.  Serial  No. 
6,277.  Divided  and  this  application  filed  May  8,  1900.  Serial  No. 
15,896. 

666,082.  Process  of  Making  Gas.  Frank  E.  Slocum,  Pittsburg,  Pa. 
Filed  Jan.  10,  1900.  Serial  No.  931. 

666,088.  Gas-Generator.  Frank  L.  Slocum,  Pittsburg,  Pa.  Filed  Jan. 
10,  1900.  Serial  No.  932. 

666,042.  Agetam.ene-Gas  Generator.  John  W.  Weeks  and  Henry  C, 
Earle,  Providence,  R.  I.,  assignors  to  F'erdinand  H.  Allen,  Scituate,  R.  I. 
Filed  Sept.  15,  1900.  Serial  No.  30,111. 

666,105.  Electric  Igniter  for  Explosion-Motors.  Charles  E.  I.uf- 
bery,  Chauny,  France.  Filed  Oct.  14,  1899.  Serial  No.  733,591. 

666,147.  Acetylene-Gas  Generator.  Franklin  E.  Layton,  Corning, 
N.  Y.  Filed  July  10,  1899.  Serial  No.  723,322. 

666,200.  Acetylene-Gas  Apparatus.  Maurice  de  Lasserve,  Thenon, 
France.  Filed  Mar.  16,  1899.  Serial  No.  709,365. 

666,204.  Acetylene-Gas  Generator.  William  Miller,  Thomasville,  Ga. 
Filed  June  28,  1900.  Serial  No.  21,906. 

666,208.  Acetylene-Gas  Generator  James  W.  Reeder,  Golden  Dale, 
Wash.  Filed  June  9,  1900.  Serial  No.  19,728. 

January  22. 

666,257.  Process  of  Making  Illuminating-Gas.  Eduard  R.  Resem- 
felder,  Charlottenburg,  Germany.  Filed  Sept.  29,  1899.  Serial  No. 
732,080. 

666,260.  Gas-Engine.  Leopold  F.  Burger,  .\ndersoni  Ind.,  assignor  to 
the  Woolley  Foundry  and  Machine  Works,  same  place.  Filed  July  i, 
1899.  Serial  No.  722,571. 

666.858.  Acetylene-Gas  Generator.  Joseph  W.  Pritchard,  Mitchell- 
ville,  Iowa.  Filed  Jan.  18,  1899.  Serial  No.  702,545. 

666,864.  Reversible  Gas  and  Steam  Engine.  William  T.  Strain,  Mc- 
Donald, and  Plenry  B.  Nicodeinus,  Allegheny,  Pa.  Pdled  Mar.  21,  1900. 
Serial  No.  9,602. 

666,489.  Sparking  Igniter  FOR  Explosive-Engines.  Gustaf  L.  Reen- 
stierna,  Winchester,  Mass.  Filed  Mar.  3,  1900.  Serial  No.  7,145. 
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6(36,501.  Spekd-Regulator  for  Explosive-Engines.  Albert  de.Dion 
and  Georges  Bouton,  Puteaux,  Erance.  Filed  June  8,  1900.  Serial  No. 
19,601. 

666,581.  Acei'YLENE-Gas  Generator.  Martin  Wagner,  Paris,  France® 
Filed  Apr.  5,  1900.  Serial  No.  11,707. 

666,591.  Acetylene-Gas  Generator.  Theodore  G.  Anies,  Albuquer- 
que, N.  Mex.  Filed  Sept.  2,  1899.  Serial  No.  729,361. 

(366,598.  Gas  Holder.  Thomas  A.  Bryan,  Baltimore,  Md.  Filed  June  5, 
1900.  Serial  No.  19,160. 

666,622.  Muffler  for  Engine-Exhaust.  John  C.  Gebhart,  New 
Orleans,  La.,  assignor  to  the  Gulf  Motor  Works, same  place.  F'iled  June 
25,  1900.  Serial  No.  21,512. 


January  29. 

666,657.  Apparatus  FOR  Obtaining  Ammonia.  Heinrich  Fischer,  Pecek, 
Austria-Hungary.  Filed  Aug.  8,  1899.  Serial  No.  726,545. 

666,678.  Gas-Burner.  Jacob  Huber,  and  John  H.  McGinty,  Mansfield, 
Ohio.  Filed  May  4th,  1900.  Serial  No.  15,510. 

666,724.  Acetylene-Gas  Generator.  Frank  S.  Wood,  Boston,  Mass. 

Filed  July  20,  1899.  Serial  No.  724,498. 

666,777.  Safety  Device  for  Gas  Cocks.  William  E.  Pattman  and 
Francis  J.  Clendenning,  New  York,  N.  Y.  Filed  May  24,  1900.  Serial 
No.  17,784. 

666,792.  Self-Igniting  Gas-Burner.  Richard  Beese,  Dresden,  Ger- 
many. Filed  Jan.  15,  1900.  Serial  No,  1,516. 

(36(3,795.  Gas-Producer.  William  H.  Bradley, Bellevue,  Pa.,  assignor  to 
the  Duff  Patents  Co.,  Pittsburg,  Pa.  Filed  Oct.  9,  1900.  Serial  No. • 

32,474- 

666,826.  Power  System  Employing  Explosive-Engines.  Herbert  G. 
Underwood,  New  York,  N.Y.,  assignor,  by  direct  and  mesne  assignments, 
to  the  International  Power  Vehicle  Company,  of  West  Virginia.  Filed 
Dec.  14,  1899.  Serial  No.  740,325. 

66(3,827.  Ignition  Device  for  Explosive-Engines.  Herbert  G. 
Underwood,  New  York,  N.  Y.,  assignor  by  direct  and  mesne  assignments, 
to  the  International  Vehicle  Company,  of  West  Virginia.  Filed  Dec.  14, 
1899.  Serial  No.  740,326. 

66(3,838.  Explosive-Engine.  Horace  L.  Arnold,  New  York,  N.  Y., 
assignor  to  John  A.  Hill,  same  place.  Filed  April  2,  1898.  Serial  No. 
676,211. 

(366,875.  Controlling  Device  for  Engines.  Clifton  Reeves,  Trenton, 
N.  J.,  assignor  of  one-half  to  Andrew  C.  Reeves,  same  place.  Filed  May 
I,  1900.  Serial  No.  15,063. 
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6CG,894.  Appliance  for  Producing  Perfect  Comhusi  ion  of  flAS. 
Frederick  M.  Bennett  and  Jonathan  O.  Fowler,  Jr.,  New  \’ork,  N. 
assignor  to  the  Solar  (No  Mantle)  Incandescent  Fight  Company  of  West 
Virginia.  Filed  Nov.  30,  1900.  Serial  No.  38,189. 

G67,161.  Acetylene-Gas  Generator.  William  J.  Baulieu,  Bridgeport, 
Conn.,  assignor  of  one-half  to  John  D.  Carpenter,  same  place.  Filed  June 
23,  1900.  Serial  No.  21,294. 

February  5. 

GG7,178.  Acetylene-Gas  Generator.  Charles  S.  Bartholf,  Chicago,  111. 
Filed  April  30,  1900.  Serial  No.  15,001. 

GG7, 18G.  Automatic  Gas  Cut-Off.  Victor  E.  Campbell,  Winnemucca, 
Nev.  Filed  Aug.  3,  1898.  Serial  No.  687,614. 

GG7,451.  Acetylene-Gas  Genfraior.  Donald  IF  McPherson,  Fe  Roy, 
N.  Y.  Filed  April  5,  1900.  Serial  No.  11,726. 

667,489.  Sight  Device  for  Gas  Apparatus.  George  S.  Brainerd, 
Boston,  Mass.  Filed  Aug.  14,  1900.  Serial  No.  26,855. 

667,542.  Acetylene-Gas  Generator.  James  E.  Fytle,  Cleveland,  Ohio, 
assignor  to  the  National  Acetylene  Gas  Company,  same  place.  Filed  April 
30,  1898.  Renewed  Dec.  29,  1900.  Serial  No.  41,494. 

667,590.  Gas  or  Other  Hydrocarbon  Engine.  William  E.  Simpson, 
Nottingham,  England.  Filed  March  20,  1897.  Serial  No.  628,517. 

667,608.  Acetylene  Burner  with  Two  or  Several  Flame- Rays. 
Kuno  'Phurnauer,  Nuremberg,  Germany.  Filed  June  19,  1900.  .Serial 
No.  20,900. 


February  12. 

667,702.  Gas-Burner.  Howard  Hinckley,  Washington,  D.  C.  Filed 
Aug.  3,  1900.  .Serial  No.  25,734. 

667,724.  Acetylene-Gas  Generator.  Walter  G.  Murphy,  New  York, 
N,  Y.  Filed  June  12,  1900.  Serial  No.  20,025. 

667,756.  Gas  Cut-Off.  Robert  Wynell,  San  Francisco,  Cal.  Filed  Oct. 
4,  1900.  Serial  No.  31,987. 

667,766.  Acetylene-Gas  Generator.  John  C.  Charbeneau  and  Joseph 
Schaldenbrand,  Mount  Clemens,  Mich.  Filed  Feb.  ii,  1899.  Serial  No. 

705.255* 

667,792.  Igniting  Device  for  Hydrocarbon-Engines.  James  W. 
Packard,  Warren,  Ohio.  Filed  March  10,  1900.  Serial  No.  8,182. 

667,801.  Acetylene-Gas  Generator.  Coleman  K.  Sober  and  Frederick 
E.  Porter,  Fewisburg,  Pa.  Filed  Aug.  8,  1900.  Serial  No.  26,281. 

667,846.  Explosion  Engine  or  Motor.  Samuel  Miller,  Fondon,  Eng- 
land. Filed  April  30,  1900.  Serial  No.  14,877. 
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667,864.  Apparatus  for  Manufacturing  Gas.  Henry  A.  Bradley, 
New  York,  N.  V.  Filed  Nov.  6,  1899.  Serial  No.  736,067. 

667,908.  Speed-Regulator  for  Explosive-Engines.  William  A. 
Hatcher,  Warren,  Ohio,  assignor  to  James  W.  Packard,  same  place.  Filed 
Jan.  16,  1900.  Serial  No.  1,666. 

667,910.  Mixer  and  Vaporizer  for  Explosive-Engines.  William  A. 
Hatcher  and  James  W.  Packard,  Warren,  Ohio;  said  Hatcher  assignor  to 
said  Packard.  Filed  June  26,  1900.  Serial  No.  21,648. 

667,919.  Acetylene-Gas-Generating  Apparatus.  Donald  McDonald, 
Yarraville,  Yictoria.  Filed  Nov.  15,  1900.  Serial  No.  36,630. 

667,925.  Gas-Producer.  William  Swindell,  Allegheny,  Pa.  Filed  Sept. 
28,  1900.  Serial  No.  31,447. 

668,042.  Antivibratory  Support  for  Gas  Burners.  John  Franklin, 
Norwood,  Ohio.  Filed  April  6,  1900.  Serial  No.  11,848. 

668,075.  Piston  for  Explosive-Engines.  William  O.  Worth,  Chicago, 
111.,  assignor  of  two-thirds  to  William  R.  Donaldson,  same  place,  and 
Henry  W.  Kellogg,  Battle  Creek,  Mich.  Original  application  filed  Sept. 
9,  1899.  Serial  No.  729,910.  Divided  and  this  application  filed  April  9, 
1900.  Serial  No.  12,200. 

668,111.  Explosion  and  Combustion  Motor.  Wilhelm  Maybach, 
Cannstadt,  Germany,  assignor  to  the  Daimler  Manufacturing  Company, 
New  York,  N.  Y.  Filed  July  23,  1900.  Serial  No.  24,594. 


February  ig. 

668,225.  Apparatus  for  Manufacturing  Gas.  Frederic  Vvk  C.  Schnie- 
wind,  Pittsburg,  Pa.,  assignor  to  the  United  Coke  and  Gas  Company, 
Charleston,  W.  Va.,  and  Philadelphia,  Pa.  Filed  Aug.  ii,  1897.  Serial 
No.  647,840. 

668.249.  Self-Lighting  Gas-Burner.  Frederich  Zacher,  Hamburg, 
Germany.  Filed  Aug.  30,  1899.  Serial  No.  728,988. 

668.250.  Explosr'E-Engine.  Stanislaus  M.  Zurawski,  Chicago,  111.  Filed 
Dec.  21,  1899.  Serial  No.  741,091. 

668,288.  Acetylene-Gas  Generator.  George  P.  Gaston,  Silver  Creek, 
N.  Y.  Filed  Dec.  13,  1899.  Serial  No.  740,190. 

668.367.  Self-Igniting  Body  and  Method  of  Making  Same.  Gustav 
A.  W.  Barkowsky,  Allegheny,  Pa.,  assignor  of  one-half  to  Robert  E. 
Wilson,  same  place.  Filed  Sept.  6,  1900.  Serial  No.  29,143. 

668.368.  Gas-Igniting  Device.  Gustav  A.  W.  Barkowsky,  Allegheny, 
Pa.,  assignor  of  one-half  to  Robert  E.  Wilson,  same  place.  Filed  Sept. 
6,  1900.  Serial  No.  29,144. 

668,402.  Coking-Furnace.  Port  B.  Elkins,  Pittsburg,  Pa.  Filed  Aug. 
31,  1900.  Serial  No.  28,645. 
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6(j8,406.  Sai'ETY  Gas-Cock.  Willianx  II.  Holt,  Providence,  R.  1.,  as- 
signor of  one-half  to  John  Holt,  same  place.  Filed  Dec.  15,  1900.  Serial 
No.  39,942. 

February  26. 

GG8,(il7.  Rotary  Gas-Engine.  William  11.  .Vldricli,  Springfield,  Ohio. 
Filed  Sept.  18,  1899.  Serial  No.  730,888. 

608,028.  Incandescent  Gas-Lighting  Rurner.  Georges  Delin,  Rru.-,- 
sels,  Belgium.  Filed  July  14,  1900.  Serial  No.  23,601. 

008,070.  Incandescent  Gas-Burner.  Emanuel  Cervenka  and  Jo^ef 
Bernt,  Prague,  Austria-Hungary.  Filed  Dec.  16,  1899.  Serial  No. 

740,565. 

008,700.  Cylinder  with  Liquid  Packing  for  Explosion  or  Internal- 
Combustion  Engines.  Ludwig  Bayer,  Munich,  Germany.  Filed  Feb. 
23,  1900.  Serial  No.  6,261. 

668,839.  Incandescent  Igniter  FOR  Gas-Engines.  Charles  J.  Macom- 
ber,  St.  Mary,  Ohio,  assignor  to  the  Auglaize  Machine  Company,  same 
place.  Filed  May  4,  1900.  Serial  No.  15,524. 

668,954.  Explosion-Engine.  Charles  E.  Dawson,  Chiswick,  England. 
Filed  Sept.  21,  1900.  Serial  No.  30,692. 

Reissue. 

11,891.  Acetylene-Gas  Generator.  Charles  W.  Beck,  New  York,  N.  V., 
assignor  by  direct  and  mesne  assignments,  to  the  Acetylene  Generator 
Manufacturing  Company,  of  West  Virginia.  Filed  Jan.  3,  1901.  Serial 
No.  42,032.  Original  No.  617,389,  dated  Jan.  10,  1899. 

March  5. 

669,101.  Incandescibi.e  Body.  Henri  Reeser,  Paris,  France.  Filed 
July  3,  1899.  Serial  No.  722,678. 

669,140.  Production  of  Compressed  Gas.  Wenzl  Knapp,  Hamburg, 
Germany.  Filed  Sept.  7,  1899.  Serial  No.  729,688. 

669,189.  Incandescent  Gas-Burner.  Appius  C.  Swain,  San  Francisco, 
Cal.  Filed  April  5,  1900.  Serial  No.  11,727. 

669,233.  Electric  Igniter  for  Explosive-Engines.  William  F.  Davis, 
Milwaukee,  Wis.  Filed  Jan.  2,  1900.  Serial  No.  loi. 

669.272.  Gas-Engine.  Jesse  Walrath,  Racine,  Wis.  Original  applica- 
tion filed  Dec.  29,  1899.  Serial  No.  738,660.  Divided  and  this  applica- 
tion filed  May  21,  1900.  Serial  No.  17,417. 

669.273.  Regulator-Valve  for  Explosive-Engi.nes.  Jesse  Walrath, 
Racine,  Wis.  Filed  June  13,  1900.  Serial  No.  20,160. 

669,302.  Gas-Burner.  John  Franklin,  Norwood,  Ohio.  Filed  Oct.  22, 
1900.  Serial  No.  33,838. 
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669,380.  Acpltylene-Gas  Generator.  Thomas  A.  Bryan,  Baltimore,  McL 
Filed  June  5,  1900.  Serial  No.  19,159. 

669,404.  Overhead  Regenerative  Gas-Lamp.  William  H.  I.  Welch, 
Bow,  England,  assignor  to  the  Lamp  Manufacturing  Company,  Limited, 
London,  England.  Filed  Oct.  5,  1900.  Serial  No.  32,168. 

669,416.  Explosive-Engine.  Orville  B.  Johnson,  Tyngsboro,  Mass. 

Filed  Sept.  24,  1900.  Serial  No.  30,949. 

669,463.  Acetylene-Gas  Generator.  John  E.  Le  Sueur  and  James  W. 
Tilford,  Nashville,  Tenn.  Filed  June  23,  1900.  Serial  No.  21,329. 


March  12. 

669,543.  Electric  Gas-Igniter.  Oscar  von  Morstein,  Berlin,  Germany,. 
Filed  Dec.  8,  1896.  Serial  No.  614,931. 

669.650.  Process  OF  Enriching  Gas.  RobenL.  Middleton,  Washington, 
D:  C.,  assignor,  by  mesne  assignments,  to  John  R.  McLean,  Cincinnati, 
Ohio.  Filed  Dec.  14,  1900.  Serial  No,  39,856. 

669.651.  Apparatcs  FOR  Enriching  Gas.  Robert  L.  Middleton,  Wash- 
ington, D.  C,,  assignor  by  mesne  assignments,  to  John  R.  McLean,  Cin- 
cinnati, Ohio.  Filed.Dec.  14,  1900.  Serial  No.  39,857. 

669,737.  Gas-Engine.  Elihu  Thomson,  Swampscott,  Mass,  Filed  Feb.  ‘ 
237  1898.  Serial  No.  671,240, 

669,741.  Acetylene-Gas  Apparatus.  William  W.  Camp,  Smithville, 
Canada.  Filed  Aug.  25,  1898.  Serial  No.  689,513. 

669,765.  Gas-Furnace.  Edward  P.  Reichhelm,  Bayonne,  N.  J.  Filed 
July  12,  1899.  Serial  No,  723,630. 

669,938.  Acetylene-Gas  Generator.  John  F.  Ford,  Baltimore,  Md., 
assignor  of  one-half  to  Warren  H.  Sadler,  same  place.  Filed  May  31, 
1900.  Serial  No.  18,559. 


March  19. 

670,101.  Acetylene-Gas  Generator.  George  L.  Elkins,  Wharton,  Tex. 

Filed  July  20,  1900.  Serial  No.  24,328. 

670,138.  Speed-Regulator  for  Explosive-Engines.  Emile  L.  P. 
Mors,  Paris,  France,  assignor  to  Societe  Anonyme  D’Electricite  et  D’Au- 
tomobiles  Mors,  same  place.  Filed  Mar.  6,  1900.  Serial  No.  7,517. 
670,1.52.  Gas-Producer.  Samuel  Forter,  Pittsburg,  Pa.,  assignor  to  the 
Forter-Miller  Engineering  Company,  same  place.  Filed  Sept.  20,  1900. 
Serial  No.  30,616. 

670,196.  Acetylene-Gas  Generator.  Edmond  R.  Cook,  Sacramento, 
Cal.  Filed  Apr.  5,  1900.  Serial  No.  11,670. 

670,259.  Gas-Generator.  James  Trullinger,  Bakersfield,  Cal,  assignor, 
by  mesne  assignments,  to  Caton’s  Foundry  & Machine  Company,  San 
Jose,  Cal.  Filed  June  14,  1900.  Serial  No.  20,318. 
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Exi’LOSIVE-En’gi NE.  Eugene  Courvoisier,  Hienne,  Switzerland. 
Filed  June  lo,  1899.  Serial  No.  720,032. 

()70, 33.2.  Self-Igxiting  Gas-Burner.  Angelo  Siinonini,  Brooklyn, 

N.  Y.  Filed  Mar.  9,  1900.  Serial  No.  8,025. 

B70,333.  Self-Igniting  Gas-Burnek.  Angelo  Siinonini,  iirooklyn, 

N.  Y.  Filed  Mar.  9,  1900.  Serial  No.  8,026. 

B70,334.  Gas-Lighter.  Angelo  Simonini,  Brooklyn,' N.  V'.  Filed  .May 
28,  1900.  Serial  No.  18,276. 

B70,354.  Acetylene-Purifying  Composition.  Georg  Dollner,  Rixdorf, 
Germany.  Filed  Oct.  28,  1898.  Serial  No.  694,840. 

March  26. 

670.450.  Method  of  Preparing  Materials  for  Purifying  Gas. 
John  P.  Ihart,  New  York,  N.  Y.  Filed  Nov.  21,  1900.  Serial  No.  37,- 
232. 

670.451.  Method  of  Preparing  Materials  for  Purifying  Illu.minat- 

ING-Gas.  John  P.  Ihart,  New  York,  N.  Y.  Filed  Nov.  21,  1900. 

Serial  No.  37,233. 

670,542.  Acetylene-Gas  Generator.  John  St.  Leger  McGinn,  Winni- 
peg, Canada,  assignor  to  Charles  Cushing  Holland,  (trustee,)  Montreal 
Canada.  Filed  Apr.  i,  1898.  Renewed  Aug.  23,  1900.  Serial  No.  27,- 
822. 

670,550.  Duplex  Gas-Engine.  William  O.  Worth,  Chicago,  111.,  assignor 
•of  two-thirds  to  William  R.  Donaldson,  Louisville,  Ky.,  and  Henry  W. 
Kellogg,  Battle  Creek,  Mich.  Filed  June  13,  1899.  Serial  No.  720,393. 

670,607.  Process  of  Treating  Calcium  Carbid.  Olaf  Borch  and  Lau- 
ritz  P.  Hviid,  Copenhagen,  Denmark.  Filed  June  23,  1900.  Serial  No. 
2L343- 

670,657.  Acetylene-Gas  Machine.  William  J.  Baulieu,  Bridgeport, 
Conn.,  assignor  of  one-half  to  John  D.  Carpenter,  same  place.  P'iled 
Sept.  15,  1899.  Serial  No.  29,436. 

670,696.  Acetylene-Gas  Generator.  Jacob  11.  Willers,  New  York, 
N.  Y.  Filed  Sej)t.  18,  1900.  Serial  No.  30,394. 

670,803.  Gas-Fngine.  Thomas  McMahon,  Philadelphia,  Pa.,  assignor  ot 
three-fourths  to  William  M.  Bunn,  same  place,  and  Royer  Luckenbach, 
Colwyn,  Pa.  Filed  Apr.  28,  1900.  Serial  No.  14,659. 

670,815.  Acetylene-Gas  Generator.  Wilson  G.  Ross,  Benicia,  Cal. 

Filed  June  6,  1900.  Serial  No.  19,241. 

670,871.  Valve-Gear  for  Explosive-Engines.  Arthur  J.  Frith,  New 
York,  N.  Y.,  assignor  to  Diesel  Motor  Company  of  America,  same  place. 
Filed  July  17,  1899.  Serial  No.  724,053. 

670,914.  Sparking  Igniter  for  Internal-Combustion  Engines. 
Carl  H.  Blomstrom,  Marquette,  Mich.,  assignor  to  the  Lake  Shore  Engine 
Works,  same  place.  Filed  Nov.  8,  1898-  Serial  No.  695,912. 
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April  2. 

(370,933.  Production  of  Automatic  Gas-Lighting  Pilulks.  Paul  Leh- 
mann. Charlottenburg,  Germany.  Filed  Aug.  27,  1900.  Serial  No. 
28,248. 

(370,946.  Electric  Igniter  for  Gas-Engines.  Jacob  L.  Ash,  Lansing,. 

Mich.  Phled  Nov.  4,  1899.  Serial  No.  735,812. 

070,997.  Internal-Combustion  Engine.  James  A.  McLean,  Poston, 
Mass.  Filed  Oct.  19,  1900.  Serial  No.  33,627. 

(371,001.  Mantle  FOR  Incandescent  Lighting.  Charles  G.  Richardson, 
New  York,  N.  Y.  Filed  Aug.  19,  1899.  Serial  No.  727,796. 

(371,087.  Acetylene-Gas  Generator.  George  W.  MacKenzie,  Beaver, 
Pa.  Filed  Feb.  5,  1900.  Serial  No.  3,933. 

671,115.  Gas-Burner.  James  M.  Naughton,  Columbus,  Ohio.  Filed 
May  7,  1900.  Serial  No.  15,780. 

671,160.  Gas-Engine  or  Motor.  Gustave  L.  V.  Chauveau,  Paris, 
Erance.  Eiled  June  5,  1900.  Serial  No.  19,126. 

671,236.  Steam-Generating  Explosion-Engine.  Louis  Renault,  Paris, 
Erance.  Filed  Feb.  26,  1900.  Serial  No.  6,585. 

671,275.  Jacketed  ExpLosn  E-ENGiNE  Cylixder.  Alexander  Fischer  and 
Albert  T.  Otto,  New  York,  N.  Y.  Filed  Feb.  19,  1900.  Serial  No. 
5.759- 

671,359.  Incandescent  Lighting  Device  for  Gas-Engines.  Benjamin 
H.  Thwaite,  London,  and  Holberry  Mensforth,  Bradford,  England,  as- 
signors to  the  Blast  Eurnace  Power  Syndicate,  Limited,  I^ondon,  England. 
Eiled  Nov.  30.  1900.  Serial  No.  38,226. 

671,375.  Carbureter.  Edward  B.  Gallaher,  New  York,  N.  Y.  Filed 
July  5,  1900.  Serial  No.  22,542. 

Reissue. 

11,900.  Internal-Combustion  Engine.  Rudolf  Diesel,  Munich, 
Germany,  assignor,  by  mesne  assignments,  to  the  Diesel  Motor  Company 
of  America.  Filed  July  3,  1900.  Serial  No.  22,462.  Original  No. 
608,845,  <^iated  Aug.  9,  1898. 


April  9. 

671,610.  Incandescent  Gas-Burner.  Charles  S.  Pinkham,  Boston, 
Mass.  Filed  August  6,  1900.  Serial  No.  26,076. 

671,630.  Process  of  Making  Gas.  Ludwig  Mond,  Northwich,  England. 

Filed  June  i,  1898.  Serial  No.  682,232. 

671,693.  Acetylfne-Gas-Generating  Apparatus.  Edward  N,  Dicker- 
son,  New  York,  N.  Y.  Filed  June  12,  1897.  Serial  No.  640,473. 
671,718.  Sparking  Igniter  for  Explosive-Engines.  William  A. 
Bole,  Pittsburg,  Pa.,  assignor  to  the  Westinghouse  Machine  Company  of 
Pennsylvania.  Eiled  May  23,  1900.  Serial  No.  17,770. 
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671,796.  Acetylexe-Gas  (Jexeratok.  l^aul  N.  L.  (iirardvillc,  I‘ari,, 
France.  Filed  July  19,  1900.  Serial  No.  24,177. 

671,892.  Gas-Producer.  Alexander  Laughlin,  Sewickley,  Pa.  Filed  Aug. 
13,  1900.  Serial  No.  26,754. 

671,931.  Valve-Gear  for  Explosive-Engines.  Robert  Eongtine,  Brad- 
ford, Pa.,  assignor  to  the  Bradford  Gas  Engine  Company,  same  place. 
Filed  May  22,  1900.  Serial  No.  17,591. 

6/1,934.  Gas-Engine  OR  Similar  Motor.  Carl  C.  Riotte  and  Eugene 
A.  Riotte,  New  York,  N.  Y.,  assignors  by  mesne  assignments,  to  the 
U.  S.  Long  Distance  Automobile  Company,  Elizabeth,  N.  ].  Filed  Aug. 
30,  1899.  Serial  No.  728,944. 

April  16. 

671,952.  Explosive-Engine  Governor.  Charles  R.  Daellenbach,  Park- 
gate,  Pa.  Filed  Feb.  23,  1900.  Serial  No.  6,277. 

672,017.  Electric  Igniter  for  Gas-Engines.  Luther  J.  Sevison  and 
Louis  D.  Cond,  Constantine,  Mich.  Filed  June  29,  1900.  Serial  No. 
22,059. 

672.186.  Acetylene-Gas  Generator.  Joseph  T.  Edwards,  Weaverville, 
Cal.  Filed  July  24,  1900.  Serial  No.  24,677. 

672.187.  Acetylene-Gas  Generator.  Joseph  T.  Edwards,  Weaverville, 
Cal.  Filed  July  24,  1900.  Serial  No.  24,678. 

672,196.  Sparking  Igniter  for  Explosive-Engines.  Frederick  R. 

Simms,  London,  England.  Filed  Sept.  14,  1898.  Serial  No.  690,960. 
672,227.  , Acetylene-Gas  Gener.a.tgr.  Alfred  C.  Einstein,  St.  Loui>, 
Mo.  Filed  July  23,  1900.  Serial  No.  24,466. 

672,332.  Sparking  Igniter  for  Explosive-Engines.  William  Roche, 
Jersey  City,  N.  J.  Filed  Nov.  20,  1900.  Serial  No.  37,106. 

672,411.  Electrical  Igniter  for  Explosive-Engines.  Madison  F. 

Bates,  Lansing,  Mich.  Filed  Dec.  i,  1899.  Serial  No.  738,794. 
672,432.  Rotary  Explosive-Engine.  John  Sterba,  Rochester,  N. 
Filed  Sept.  28,  1898.  Serial  No.  692,117. 

April  23. 

672.502.  Acetylene-Gas  Burner.  Charles  T.  Willson,  Amenia,  N.  V. 
Filed  March  7,  1900.  Serial  No.  7,674. 

672.503.  Acetylene-Gas  Burner.  Charles  T.  Willson,  Amenia,  N.  V. 
Filed  Feb.  21,  1901.  Serial  No.  48,277. 

672,508.  Means  for  Preventing  Back  Firing  in  Internal-Combus- 
tion Engines.  George  11.  Lloyd,  Sutton  Coldfield,  England.  Filed 
March  3,  1899.  Serial  No.  707,643. 

672,61-5.  Gas  or  Gasolene  Engine.  John  Doorenbos,  Kalamazoo,  Mich. 
Filed  P'eb.  20,  1899.  Serial  No.  706,198. 
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072,694.  Apparatus  for  the  Manufacture  of  Illuminating  Gas 
AND  Coke.  Eduard  R.  Besemfelder,  Charlottenburg,  Germany.  Filed 
Sept.  28,  1900.  Serial  No.  31,410. 

072,722.  Incandescent  Gas-Burner.  Clarence  W.  Taylor,  Sioux  City, 
Iowa.  Filed  F'eb.  7,  1901.  Serial  No.  46,428. 

072,748.  Gas-Burner.  Charles  F.  Allen,  Massillon,  Ohio,  assignor  to  the 
Dauntless  Burner  & Gas  Stove  Company,  same  place.  Filed  Aug.  29,, 
1900.  Serial  No.  28,425. 

072,817.  Gas-Burner.  Arthur  II.  Bennett,  Richmond,  and  Stephen  Jones, 
Moonee  Ponds,  Victoria.  Filed  Jan.  5,  1901.  Serial  No.  42,193. 

072,825.  Gas-Famp.  John  Franklin,  Norwood,  Ohio.  Filed  Oct.  22, 
1900.  Serial  No.  33,837. 

072,861.  Street  I. amp.  Victor  H.  Slinack,  Philadelphia,  Pa.,  assignor 
to  Pennsylvania  Globe  Gas  Light  Company,  same  place.  Filed  Aug.  4, 
1899.  Serial  JNo.  726,132. 

072,875.  Si>ARKiN(;  Igniter  for  Explosive-Engines.  Abraham  Bath,. 
New  York,  N.  V.,  assignor  to  Safety  Three-Wheel  Vehicle  Company,  same 
place.  Filed  Feb.  17,  1900.  Serial  No.  5,623. 


April  30. 

672,888.  Incandescent  Gas-Light  Apparatus.  George  II.  Burrows, 
Somerville  and  George  L.  Weaver,  Boston,  Mass.,  assignors  to  the  Incan- 
descent Gas  Light  Company,  Boston,  Mass.  Filed  Dec.  13,  1900.  Serial 
No.  39,662. 

672,990.  Automatic  Gas  Cut-Off.  Harry  Shoemaker,  Philadelphia,  Pa., 
assignor  of  one-half  to  Gustave  P.  Gehring,  same  place.  Filed  Feb.  15, 
1901.  Serial  No.  47,486. 

673,029.  Cooling  Means  for  Gas-Engines.  John  W.  Raymond,  Oil 
City,  Pa.,  assignor  to  the  Standard  Automatic  Gas  Engine  Company,  same 
place.  Original  application  filed  Feb.  21,  1898,  Serial  No.  671, 193^ 
Divided  and  this  application  filed  Sept,  ii,  1899.  Serial  No.  730,069, 

673,109.  Gas-Engine.  Gaston  A.  Bronder,  Brooklyn,  N.  Y.  Filed  Feb. 
16,  1898.  Serial  No.  670,464. 

673,138.  Governing  Device  for  Explosive-Engines.  Charles  A.  Mil- 
ler, Springfield,  Ohio.  Filed  Nov.  26,  1898.  Serial  No.  697,571. 

673,160.  Meitioi)  of  Ic,niting  and  Regulating  Combustion  for  In- 
TERNAL-CoMBUS  riON  ENGINES.  Rudolph  Diesel,  Munich,  Germany,  as- 
signor to  Diesel  Motor  Company  of  America,  New  York,  N.  Y.  Filed 
Apr.  6,  1898.  Serial  No.  676,621. 

673.170.  Gas-Holder.  Frederick  J.  Mayer,  Baltimore,  Md.  Filed  Dec. 
7,  1900.  Serial  No.  38,996. 

073.171.  Ai’PARA  I'Us  FOR  Extracting  Tar  from  Coal-Gas.  Frederick 
J.  Mayer,  Baltimore,  Md.  Filed  Dec.  20,  1900.  Serial  No.  40,482. 
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073,259.  Mkans  for  Rkgulai  in<;  Sizk  of  CoMi-RKsbioN-Cii amukhs  of 
Gas-Engines.  Camille  Ilautier,  Paris,  France.  Filed  Oct.  i6,  1899. 
Serial  No.  733,785. 

(573,303.  Incandescen  i\Gas-Burnkk.  Clarence  W.  Taylor,  Sioux  City. 
Iowa.  Filed  Jan.  21,  1901.  Serial  No.  44,164. 

May  7. 

(573,394.  Incandescent-Mantle  Sui’I’ori'.  Max  Ilerskovitz  and  .Xhra- 
ham  L.  Ilerskovitz,  Chicago,  111.  Filed  F'eb.  23,  1900.  Serial  No.  24,551. 
(573,427.  Gas-Engine.  John  Eckhard,  Brighton,  N.  V.,  assignor  to  the 
Eckhard  Motor  Co.,  same  place.  Filed  Sep.  ii,  1899.  Serial  No. 

730.130- 

073,705.  Bunsen  Burner  for  Incandescent  Gas-Lkuh  s.  Louis  Den 
ayrouze,  Paris,  France.  F'iled  July  8,  1897.  Serial  No.  643,794. 
073,713.  Spark-Discharging  Device  for  Iu.ectrk'  Lu;h  ping  for  Gas- 
Burners.  Paul  Hoffmann,  Charlottenburg,  Germany.  Filed  Mar.  24, 
1900.  Serial  No.  10,076. 

(573,809.  Gas-Engine.  William  O.  Worth,  Chicago,  111.,  assignor  of  two- 
thirds  to  William  R.  Donaldson,  Louisville,  Ky.,  and  Henry  W.  Kellogg, 
Battlecreek,  Mich.  F'iled  July  i,  1899.  Serial  No.  722,564. 

073,843.  Acetylene-Gas  Generator.  Peter  P'.  McCaffrey  and  Thomas 
Pi.  McCaffrey,  Salt  Lake  City,  Utah.  P’iled  Apr.  24,  1900.  Serial  No. 
14,183. 

May  14. 


(573,803.  Acetylene-Gas  Generator.  Bartholomew  R.  Doody,  Canton, 
Mass.  Polled  Dec.  26,  1900.  Serial  No.  41,055. 

073,901.  Mixer  and  Vaporizer  for  Gas-Engines.  John  Pickhard, 
Brighton,  N.  Y.,  assignor  to  the  Eckhard  Motor  Company,  same  place. 
Original  application  filed  Sept,  ii,  1899,  Serial  No.  730,130.  Divided 
and  this  application  filed  May  26,  1900.  Serial  No.  18,103. 

(573,928.  Regenerative  Coke-Oven.  Frederic  W.  C.  Schniewind,  New 
York,  N.  Y.,  assignor  to  the  United  Coke  & Gas  Company,  Charleston., 
W.  Va.,  and  Philadelphia,  Pa.  P'iled  Oct.  22,  1900.  Serial  No.  33,926. 
(574,02  7.  Sparker  for  GAS-PiNGi.NES.  John  G.  Snyder,  Green  Island, 
N.  Y.  Filed  Mar.  9,  1901.  Serial  No.  50,427. 

074,030.  PH.ectric  Igntper  for  Pixpi.osiVE-PiNGiNEs.  William  G.  Stolz,. 

Brooklyn,  N.  Y.  P'iled  Feb.  5,  1901.  Serial  No.  46,044. 

074,034.  Speed-Governor  for  Explosive- P^ngines.  August  Krastin,. 

Cleveland,  Ohio.  Filed  June  14,  1900.  Serial  No.  20,283. 

074,004.  Lighting  Apparatus  for  Gas-Burners.  Philipp  Lenze,. 

Diiren,  Germany.  P'iled  June  20,  1900.  Serial  No.  20,964. 

074,104.  Gas-Producer.  William  Swindell,  Allegheny,  Pa.  P'iled  Jan. 
28,  1901.  Serial  No.  45,017. 
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674,173.  Automatic  Gas-Igniter.  Adolph  Martini,  Berlin,  Germany. 

Filed  Aug.  30,  1900.  Serial  No.  28,557. 

674,289.  Automatic  Safety  Gas-Valve.  James  M.  Wescott,  Hornells- 
ville,  and  Charles  B.  Smith,  Prattsburg,  N.  Y.  Filed  Oct.  20,  1900. 
Serial  No.  33,779. 

M ay  2 1 . 

674,421.  Explosion-Engine.  Oscar  Kopp  and  William  Preston,  Paris, 
France.  Filed  Dec.  22,  1900.  Serial  No.  40,755. 

674,580.  Speed-Regulator  for  Explosive-Engines.  Henry  J.  Hartig, 
Brooklyn,  N.  Y.  Filed  Apr.  30,  1900.  Serial  No.  14,795. 

674. . 582.  Safety  Gas-Lock.  Charles  11.  Lewy,  Chicago,  III.  Filed  Aug. 
18,  1900.  Serial  No.  27,297. 

674..  587.  Acetylene-Gas  Generator.  Adam  E.  Schatz,  Mount  Ver- 
non, N.  Y.  Filed  .Sept.  3,  1898.  Serial  No.  "690, 184. 

674,606.  Gas-Valve.  Charles  E.  Eorsythe,  Akron,  Ohio,  assignor  of  two- 
thirds  to  Mark  Gair  and  Philip  F.  Haas,  same  place.  Filed  Feb.  25,  1901. 
Serial  No.  48,812. 

■674,610.  Acetylene-Generator.  John  A.  Mosher,  Chicago,  111.,  as- 
signor to  the  Adams  & Westlake  Company,  of  Illinois.  Filed  Aug.  22, 
1900.  Serial  No.  27,679. 

674.611.  Acetylene-Gas  Generator.  John  A.  Mosher,  Chicago,  111., 
assignor  to  the  Adams  & Westlake  Company,  of  Illinois.  Filed  Aug.  22, 

1900.  Serial  No.  27,680. 

674.612.  Acp:tylene-Gas  Generaior.  John  A.  Mosher,  Chicago,  111., 
assignor  to  the  Adams  & Westlake  Company,  of  Illinois.  Filed  Feb.  2, 

1901.  Serial  No.  45,728. 

674.613.  Acetylene-Gas  Generator.  John  A.  Mosher  and  William 
Wishart,  Chicago,  111.,  assignors  to  the  Adams  & Westlake  Company,  of 
Illinois.  Filed  Jan  2,  1901.  Serial  No.  41,922. 

674,695.  Apparatus  for  Making  Coal-Gas.  Edward  M.  Eidherr, 
Chicago,  111.  Filed  July  19,  1900.  Serial  No.  24,169. 

674,698.  Acetylene-Gas  Apparatus.  Oliver  H.  Hampton,  Williams- 
burg, Ind.  Filed  June  28,  1900.  Serial  No.  21,872. 

674,709.  Gas-Engine.  Patrick  H.  O’Donnell,  Chicago,  III.,  administrator 
of  John  Rourk,  deceased.  Filed  Aug.  4,  1900.  Serial  No.  25,896. 
674,772.  Gas-Producer.  Harry  Hyatt,  Cleveland,  Ohio,  assignor  to  the 
Wellman  Seaver  Engineering  Company,  same  place.  Filed  Oct.  20,  1900. 
Serial  No.  33,726. 

May  28. 

674.886.  Gas-Producer.  Johan  O.  E.  Trotz,  Vv’orcester,  Mass.  Filed 
June  18,  1900.  Serial  No.  20,625. 

674.887.  Gas-Producer.  Johan  O.  E.  Trotz,  Worcester,  Mass.  Filed 
Nov.  8,  1900.  Serial  No.  35,780. 
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(>74,888.  Gas-Producer.  Johan  O.  K.  'I'rotz,  Worcester,  Mass.  Filetl 
Nov.  8,  1900.  Serial  No.  35,781. 

()74,979.  MuLTii'iK-Cvi.iNDER  Expi.osive-E.\(;ine.  James  McLean, 
Boston,  Mass,  tiled  Nov.  23,  1899.  Serial  No.  738,010. 

()74,980.  Acetylexe-Gas  Generator.  Thomas  E.  O’llerron,  Princeton, 
Ind.,  assignor  to  the  Dougherty-O’I lerron  Company,  same  place.  Filed 
Mar.  30,  1900.  Serial  No.  10,795. 

875,193.  Needle-Valve  for  Gas-Burners.  James  W.  Byers,  Mercer, 
Pa.  Filed  Jan.  3,  1901.  Serial  No.  41,974. 

875,322.  Cleaner  for  Incand.escent  Gas-Burners.  James  W.  Byers, 
Mercer,  Pa.  Filed  Sept.  20,  1900.  Serial  No.  30,624.  * 

675,348.  Charge-Mixer  for  Lnternal-Comrustion  Engines.  Charles 
H.  Bryant,  London,  England,  assignor  to  John  Forrest  Walters,  I'wicken- 
ham,  England.  Filed  Aug.  23,  1898.  Serial  No.  689,340. 

675,356.  Gas  Straining  and  Cooling  Apparatus.  George  W.  xMac- 
Kenzie,  Beaver,  Pa.  Filed  July,'  ii,  1900.  Serial  No.  23,221. 

675,359.  Gas-Producer.  George  A.  Orrok,  Brooklyn,  N.  V.,  assignor  to 
Fuel  Economy  and  Engineering  Company,  of  New  Jersey.  Filed  Apr. 
19,  1900.  Serial  No.  13,432. 


Reissue. 

11,909.  Gas-Engine.  Oliver  F.  Good,  Dayton,  Ohio.  Filed  Dec.  29, 
1900.  Serial  No.  41,550.  Original  No.  634,686,  dated  Oct.  10,  1899. 

June  4. 

675,376.  Acetylene-Gas  Generator.  Augustine  Davis,  Chicago,  111., 
assignor  to  W.  S.  Plunter,  same  place.  Filed  Feb.  18,  1901.  Serial  No. 

47,756. 

675,461.  Acetylene-Generator.  Edmund  R.  Angell,  Derry,  N.  II. 

Filed  Apr.  20,  1899.  Serial  No.  713,780. 

675,498.  Muffler  for  Engines.  IJiram  M.  Quick,  Paterson,  N.  J., 
assignor  of  one-half  to  Henry  B.  King,  same  place.  Filed  Feb.  26,  1901. 
Serial  No.  48,928. 

675,501.  Vat.ve-Gear  for  Explosive-Engines.  William  G.  Stolz, 
Brooklyn,  N.  Y.  Filed  Feb.  5,  1901.  Serial  No.  46,042. 

675,510.  Automatic  Cut-Off  for  Gas-Service  Pipes.  Charles  S. 
Folsom,  Pittsburgh,  Pa.,  assignor  to  Rund  Manufacturing  Company, 
Camden,  N.  J.  Filed  Nov.  10,  1897.  Serial  No.  658,076. 

675,524.  Catalytic  Gas-Lightek.  William  II.  Porter,  New  York,  N.V. 
Charles  G.  Porter,  administrator  of  said  William  II.  Porter,  deceased. 
Filed  Sept.  3,  1898.  Serial  No.  690,179. 

(>75,557.  Electric  Igniter  for  Explosive-Engines.  Walter  II.  Cotton, 
Chicago,  111.,  assignor  of  one-half  to  Albert  Kunze,  same  place.  Filed 
May  21,  1900.  Serial  No.  17,474. 
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♦575,566.  CarburE'I  EK.  Robert  S.  Lawrence,  Washington,  D.C.,  assignor, 
by  direct  and  mesne  assignments,  to  the  Standard  Light  and  Heat  Com- 
pany, Dover,  Deb,  and  Baltimore,  IMd.  Filed  Apr.  14,  1900.  Serial  No. 
12, 790. 

675,581.  Valve-Gear  FOR  Gas-Engixp:s.  George  Alderson,  Lasalle,  111., 
assignor  to  Charles  Brunner,  Peru,  111.  Filed  Ian.  25,  1901.  Serial  No. 
44, 748. 

675,6-1-6.  Process  of  Producing;  C.vlcium  Carbid.  John  Zimmerman 
and  Isedore  S.  Premier,  Chicago,  111.  Original  application  filed  Mar.  13, 
1899,  Serial  No.  708,929.  Divided  and  this  application  filed  Aug.  21, 
1899.  Serial  No.  727,964. 

675,666.  Oil  Distributer  for  Carbureters.  William  E.  Me  Kay, 
Boston,  Mass.  Filed  Aug.  23,  1900.  Serial  No.  27,793. 

675,712.  Incandescent  Gas-Burner.  Hermann  Burkert,  Berlin,  Ger- 
many. Filed  Feb.  6,  1900.  Serial  No.  4,275.  ' 

675,735.  Gas-Meter  Support.  Henry  T.  Holland,  New  York,  N.  Y., 
assignor  to  William  W.  Williamson,  same  place.  Filed  Feb.  16,  1901. 
Serial  No.  47,616. 

675,755.  Apparatus  for  Indicating  the  Presence  of  Dangerous 
Gases.  Henry  G.  Prested,  Eondon,  England.  Filed  Oct.  15,  1900. 
Serial  No.  33,124. 

675,769.  Acetylene-Gas  Generator.  Tyrrell  H.  Duncombe,  St. Thomas, 
Canada.  Filed  Feb.  16,  1901.  Serial  No.  47,596. 

675,796.  Two-Stroke-Cycle  Gas-Motor  Engine.  Hermann  Schumm, 
Bonn,  and  Max  Miinzel,  Mulheim,  Germany,  assignors  to  the  Otto  Gas 
Engine  Works,  Philadelphia,  Pa.  Eiled  Dec.  ii,  1899.  Serial  No. 
739.944- 

675,819.  Acetylene-Gas  Generator.  August  H.  Deike,  Guelph, 
Canada,  assignor  of  two-thirds  to  Alexander  W.  Alexander  and  John 
’Mitchell,  same  place.  Eiled  May  31,  1900.  Serial  No.  18,663. 

June  II. 

675,951.  Incandescent  Lighting  De\tce.  Joseph  P.  Keating,  Phila- 
delphia, Pa.  Filed  Jan.  18,  1901.  Serial  No.  43,708. 

675,987.  Acetylene-Gas  Generator.  James  W.  Tallmadge,  Boston, 
Mass.  Filed  Dec.  31,  1900.  Serial  No.  41,741. 

676,025.  Gas-Retort-Charging  Apparapus.  Gaston  A.  Bronder,  New 
York,  N.  Y.  P'iled  Jan.  2,  1900.  Serial  No.  131. 

676,065.  Auto.matic  Drip  for  Gas-Lines.  John  W.  Hough,  Marion, 
Ind.  Filed  Apr.  4,  1901.  Serial  No.  54,343. 

676,099.  Elec  I Ric  Igniter  for  Explosive-Engines.  JohnV.  Rice,  Jr., 
Edgewater  Park,  N.  J.  assignor  to  the  John  V.  Rice,  Junior,  Company, 
same  place.  Filed  Aug.  12,  1897.  Renewed  Nov.  3,  1900.  Serial  No, 
35>390- 
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(3/6,153.  Burner  for  Cirowixc;  Li(;hts.  Oscar  Reitz,  Xurcinberg, 
Germany.  Filed  Jan.  i8,  1901.  Serial  No.  43,770. 

676.173.  Regulator  for  Gas-Burners.  Richard  Beese,  Dresden, 
Germany.  Filed  Jan.  25,  1901.  Serial  No.  44,742. 

676.174.  Self-Igntung  Attach.ment  for  GAs-BuRNFR^.  Richard 
Beese,  Dresden,  Germany.  Filed  Jan.  25,  1901.  Serial  No.  44,743. 

676,199.  Combined  Gas  .and  Steam  Genir.ator.  .Samuel  I).  .Mott, 
Passaic,  N.  J.  Filed  Oct.  9,  1900.  Serial  No.  32,535. 

676,206.  Coin-Freed  Prepayment  Mechanism  for  Gas  Meters.  Albert 
Stansfield,  Oldham,  England,  assignor  to  Meters,  Limited,  Manchester, 
England.  Filed  June  6,  1900.  Serial  No.  19,341. 

676,231.  Prepayment  Gas-Meter.  John  Hawkyard  and  Joseph  Brad- 
dock,  Oldham,  England,  assignors  to  Meters,  Limited,  Deansgate,  Man- 
chester, England.  Filed  Mar.  25,  1899.  Serial  No.  710,453. 

676,245.  Apparatus  for  Making  Water-Gas.  Hugo  Strache,  Vienna, 
Austria-Hungary,  assignor  to  the  Societe  Internationale  du  Gaz  D’Eau 
Brevets  Strache  Societe  Anonyme,  same  place.  Filed  Feb.  19,  1896. 
Serial  No.  579,954. 

(376,247.  Starting  Device  for  Explosive  Engines,  Zebulon  S.  Taylor, 
New  York,  N.  Y.  Filed  July  19,  1900.  Serial  No.  24,179. 

676,329.  Gas-Producer.  Alexander  Laughlin,  Sewickley,  Pa.  Filed 
Aug.  15,  1900.  Serial  No.  26,982. 

676,361.  Gas-Lighting  Torch.  John  G.  Glover,  London,  England. 
Filed  Dec.  19,  1900.  Serial  No.  40,420. 

<376,374.  Burner.  Asa  W.  Straight,  Evanston,  111.,  assignor  of  one-half 
to  the  Turner  Brass  Works,  Chicago,  111.  Filed  Mar.  10,1896.  Serial  No. 
582,580. 

(376,394.  Gas-Producer.  William  Garrett,  Cleveland,  Ohio,  assignor  of 
one-half  to  John  C.  Cromwell,  same  place.  Filed  Oct.  14,1899.  Renewed 
Oct  31,  1900.  Serial  No.  35,050. 

June  18. 

676,451.  Gas-Burner.  Clarence  S.  Steward,  Chattanooga,  Tenn.  Filed 
Feb.  27,  1900.  Serial  No.  6,702. 

676,468.  Ignition-Plug  for  Gas-Engines.  Norman  McClintock,  Pitts- 
burg, Pa.,  assignor  to  the  Aultman  Company,  of  Ohio.  Filed  Sept.  30, 
1899.  Serial  No.  732,234. 

676,523.  Gas-Engine.  Marshall  Wood,  Montpelier,  Yt.  Filed  Nov.  3, 
1899.  Serial  No.  735,670. 

676,(315.  Acetylene-Gas  Gener.vtor.  William  J.  Baulieu,  Bridgeport, 
Conn.,  assignor  of  one-half  to  John  D.  Carpenter,  same  place.  Filed 
Nov.  27,  1899.  Serial  No.  738,313. 

676,616.  Acetylene-Gas  Generator.  William  J.  Baulieu,  Bridgeport, 
Conn.,  assignor  of  one-half  to  John  D.  Carpenter,  same  place.  Filed  June 
27,  1900.  Sf^rial  No.  21,796. 
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676,628.  Acetylexe-Gas  Generator.  Frank  H.  Merrill,  Plainfield,  and 
Francis  Hickman,  PoundbroQk,  N.  J.  Filed  Aug.  3,  1900.  Serial  No. 

25,787- 

676,642.  Startin' (i  Mechanism  for PIxplosive-Engines.  Jesse  Walrath, 
Racine,  Wis.  Filed  Oct.  26,  1900.  Serial  No. 34, 465. 

676,691.  Acetytene-Gas  Generator.  Rudolph  Federroll,  New  York, 
N.  Y.  Filed  P'eb.  2,  1901.  Serial  No.  45,681. 

676,702.  Acetylene-Gas  Generator.  George  Seagrave,  Walthamstow', 
England.  Filed  Dec.  10,  1900.  Serial  No.  39,391. 

676,721.  Incandescent  Gas-Burner.  Ferdinand  Lo^an,  Phoenixville, 
Pa.  Filed  Jan.  23,  1900.  Serial  No.  2,518. 

676,791.  Acetylene-Gas  Generator.  Alfred  C.  Einstein,  St.  Louis, 
Mo.  Filed  Sept.  10,  1900.  Serial  No.  29,534. 

675,811.  Speed-Regulator  for  Gas-Engines.  Barnard  Abel,  Titusville, 
Pa.,  assignor  to  the  Titusville  Iron  Co.,  same  place.  Filed  July  21,  1900. 
Serial  No.  24,405. 

676,858.  Apparatus  for  Ascertaining  the  Density  of  Gas.  Max 
Arndt,  Aix-la-Chapelle,  Germany.  Filed  May  i,  1895.  Serial  No. 

547,813- 

June  25. 

676,907.  Yalve-Gear  for  Explosive  Engines.  Harry  M.  McCall, 
Pittsburg,  Pa,  Filed  Dec.  3,  1900.  Serial  No.  38,557. 

676,954.  Incandescent  Gas-Burner.  Joseph  B.  de  Eery,  New  York, 
N Y.,  assignor  to  De  Eery  Light  Company  of  New  Jersey.  Filed  May 
19.  1899.  Serial  No.  717,500. 

676,960.  Incandescent-Eight  Fixture  for  Railway-Cars.  Thomas 
W.  L.  McGuire,  Kansas  City,  Mo.,  assignor  of  one-half  to  Luther  Ham- 
mick,  same  place.  Filed  Nov.  14,  1899.  Serial  No.  736,914. 
676,964.  Acetylene-Gas  Generator.  Archie  PI.  Rife,  Macomb,  111. 

Filed  Sept.  8,  1900.  Serial  No.  29,401. 

676,990.  Apparatus  for  the  Manufacture  of  Gas.  Commodore  R. 
Miller,  Pittsburg,  Pa.,  assignor  to  the  W.  J.  McClurg  Gas  Construction 
Company,  same  place.  Filed  May  8,  1899.  Serial  No.  716,003. 

676,992.  Gas-Generator.  William  J.  McClurg,  Pittsburg,  Pa.  Filed 
Dec.  3,  1900.  Serial  No.  38,508. 

677,001.  Rotary  Explosive-Engine.  Alfred  T.  Stimson,  Piureka,  Cal. 

Filed  Apr.  26,  1900.  Serial  No.  14,441. 

677,045.  Gas-Condenser.  Harry  J.  Smith,  Philadelphia,  Pa.  P'iled  Sept. 

29,  1898.  Renewed  Nov.  12,  1900.  Serial  No.  36,293. 

677,048.  Internal-Combustion  PIngine.  Henning  P".  Wallmann,  Chi- 
cago, 111.  Piled  Apr.  20,  1900.  Serial  No.  13,655. 

677,084.  Incandescent  Gas-Light  Burner.  Joseph  Hudler,  Glauchau, 
Germany.  Filed  Sept,  i,  1900.  Serial  No.  28,816. 
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B77,125.  Prkfaymknt  Oas-Mktkk.  William  !•:.  flibbs,  I'anwood,  N.  J.. 
assignor  to  Humphreys  and  Glasgow,  New  York,  N.  V.  Filed  May  7, 
1900.  Serial  No.  15,742. 

077,171.  GAS-IiURNER  Tip.  Charles  W.  Hernson,  hdmsford,  Mlcd 

Feb.  28,  1901.  Serial  No.  49,205. 


July  2. 

077,834.  Acetylene-Gas  Generator.  George  W.  Henedict  and  John 
J.  Graf,  Cincinnati,  Ohio,  assignors  to  the  Union  Light  A Heat  Company, 
same  place.  Filed  Nov.  5,  1900.  Serial  No.  35,479. 

077,330.  Retort  Gas-Furnace.  Hugo  Ihirgmann,  Altona,  Germain. 
Filed  Feb.  26,  1900.  Serial  No.  6,631. 

077,452.  Acetylene-Gas  Generator.  Horace  A.  Holmes,  Manton, 
Mich.  Filed  May  13,  1899.  Serial  No.  716,628. 

077,491.  Igniter  eor  Gas-Engines.  Clyde  Allen,  Hazleton,  Iowa. 

Filed  Feb.  14,  1901.  Serial  No.  47,194. 

077,558.  Fluid-Meter.  Horace  Chrisman,  Wilkinsburg,  I’a.,  assignor 
to  the  Pittsburg  Meter  Company  of  Pennsylvania.  Filed  June  20,  1900. 
Serial  No.  20,952. 

077,039.  Cover  for  Gas  Purifiers-.  Thomas  S.  Clapham,  Keighley, 
England.  Filed  Feb.  23,  1901.  Serial  No.  48,513. 

077,099.  Gas  and  Air  Mixer.  Gustav  Raap,  Berlin,  Germany,  as.signfjr 
to  the  “ Selas  ” Gesellschaft  mit  Beschrankter  Haftung,  same  ])lace.  Fileil 
Nov.  21,  1898.  Serial  No.  696,994. 


July  9. 

077,805.  Gas-Wasiier.  Olaf  N.  Guldlin,  Fort  Wayne,  Ind.  Filed  Sept. 
20,  1900.  Serial  No.  30,565. 

077,949.  Rotary  Explosive-Engine.  William  B.  Cuthbertson,  New 
Brighton,  Pa.  Filed  June  6,  1900.  Serial  No.  19,310. 

077,974.  Prepayment  Fluid-Meter.  William  E.  Gibbs,  Fanwood, 
N.  J.,  assignor  to  Alexander  C.  Hum])hreys  and  Arthur  G.  Glasgow,  New 
York,  N.  Y.,  (trading  under  firm  name  of  I lumphreys  A Glasgow.)  l-'iled 
Sept.  13,  1900.  Serial  No.  29,867. 

077,991.  Acetylene-Gas  Generator.  Eugene  A.  Javal,  Neuilly,  France. 
Filed  Apr.  18,  1900.  Serial  No.  13,307. 

078,154.  Gas-Analysis  Apparatus.  Max  Arndt,  Aix-la-ChajK-lle,  Ger 
many.  Filed  Dec.  6,  1899.  Serial  No.  739,436. 

078,209.  Automatic  Car-Holding  Device.  William  Wilson,  Mur- 
physboro.  111.  Filed  Dec.  22,  1900.  Serial  No.  40,819. 

078,215.  Apparatus  for  Gas  Analysis.  Max  Arndt,  Aix-la-Chapelle, 
Germany.  Filed  Jan.  3,  1900.  Serial  No.  285. 
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July  l6. 

()78,375.  Acetylexe-Gas  Generator.  Arthur  M.  Carey,  Middlesbrough, 
England.  Filed  Dec.  26,  1899.  Serial  No.  741,625. 

678,389.  Acetylene-Gas  Generator.  Fred  Frederick,  Omaha,  Nebr. 

Filed  Apr.  20,  1901.  Serial  No.  56,720. 

678,437.  Apparatus  for  the  Manufacture  of  Gas.  Henry  C.  Rew, 
Chicago  111.  Filed  June  6,  1895.  Serial  No.  551,908. 

678,-546.  Speed  Regulator  for  Fxi’Losive-Engines.  Edgar  N.  Corson, 
Eos  Angeles,  Cal.,  assignor  of  one-lialf  to  Asa  G.  Corson,  same  place. 
Filed  Mar.  5,  1901.  Serial  No.  49,960. 

678,550.  Acetylene-Gas  Burner.  Edward  N.  Dickerson,  New  York, 
N.  Y.  Filed  Jan.  22,  1897.  Serial  No.  620,214. 

678,553.  Acetylene  Gas-Burner.  Edward  J.  Dolan,  Philadelphia,  Pa. 

F'iled  Nov.  4,  1899.  Renewed  Dec.  26,  1900.  Serial  No.  41,094, 
678,624.  Gas-Burner.  John  C.  McKallip,  Athens,  Oiiio.  Pdlecl  Nov.  5, 
1900.  Serial  No.  35,516. 

678,715.  Compound  Explosion-Engine.  Edward  Butler,  Gateshead, 
England.  Filed  Jan.  23,  1901.  Serial  No.  44,418. 

678,792.  Shut-Off  Valve  Device  for  Gas  Pipes  and  Nozzles.  Paul 
N.  L.  Girardville,  I'aris,  France.  Filed  Apr.  22,  1901.  Serial  No. 
56,877. 

678,823.  Gas-Engine.  Clarence  C.  Brarnwell,  Hyde  Park,  Mass.  Filed 
Feb.  25,  1898.  Serial  No.  671,556. 

July  23. 


679,053.  Vk'VPORiZER  for  Explosive-Enginics.  Fawrence  M.  Johnston, 
Dayton,  Ohio.  Filed  J une  5,  1899.  Serial  No.  719,511. 

679,059.  Process  of  Making  Coal-Gas.  Robert  S.  Moss,  Chicago,  111., 
assignor  to  F.  Z.  I.eiter,  same  place.  Filed  Dec.  17,  1900.  Serial  No. 
40,149. 

679,117.  Gas-Cooling  Apparatus.  Herbert  F.  Eddy,  Chas.  F.  Brown, 
and  James  [.  Hickey,  Rumford  Falls,  Me.  Filed  Apr,  27,  1901,  Serial 
No.  57,771- 

679,152.  Valve  Mechanism  for  Fxplosive-Enchxes.  Harry  A.  Knox, 
Springfield,  Mass.  Filed  Sept.  22,  1900.  Serial  No.  30,817. 

679,197.  Electrically-Operated  Gas-Burner.  Holstein  W.  Webb, 
Columbus,  Ohio.  Filed  Apr.  27,  1901.  Serial  No.  57,650. 

679,243.  Sparking-Ioniter  for  Explosive-Engines.  Schiller  A.  Rhode 
and  Jacob  Dubord,  Manitowoc,  Wis.  Filed  Aug.  9,  1900.  Serial  No. 
26,431. 

679,263.  Mixing  and  Controlling  Device  for  Gas-Engines.  Ran- 
som F.  Olds,  Lansing,  Mich.  Filed  Apr.  21,  1899.  Serial  No.  713,948. 
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July  30. 

679,315.  Acetyi.ene-(}as  Generator.  Hohumil  IIolul)  and  rankrdc 
Dvoracek,  Vinohrady- Prague,  Austria-Hungary.  I'iled  Oct.  20.  1900. 
Serial  No.  33,750. 

679,367.  Gas-Engine.  Kolia  R.  Darling,  Cleveland,  Ohio,  assignor  to  the 
Beardsley  & Ifubbs  Manufacturing  Company,  Mansfield,  Ohio.  Filed 
Dec.  30,  1899.  Serial  No.  742,130. 

679,389.  Governor  i-oR  P:xi>i,()Sive-En<;ines.  Harry  .M.  McCall,  I’itt-- 
burg.  Pa.,  assignor  to  the  Pittsburgh  Gas  Engine  Company,  same  place. 
Filed  Jan.  22,  1901.  Serial  No.  44,277. 

679,543.  Valve  for  Gas  or  Other  Pipes.  Edward  S.  Root  and  Charles 
S.  Demarest,  New  York,  N.  V.  Filed  Mar.  20,  1901.  Serial  No. 
52,108. 

679,619.  Gas-Ventil.\tor  for  Mains.  Milton  C.  Henley,  New  York, 
N.  Y.  Filed  Mar.  16,  1901.  Serial  No.  51,488. 

(579,620.  Acetvlene-Gas  Generator.  Almon  F.  Hill,  Portland,  Me. 

Filed  Sept.  4,  1900.  Serial  No.  28,914. 

679,684.  Hall  Gas-He.ater.  John  W.  Mellott,  Pittsburg,  Pa.  Filed 
Nov.  16,  1900.  Serial  No.  36,670. 

679,697.  Apparatus  for  Gasifying  Hvdrocarikuns.  Charles  de  Haupt, 
Brussels,  Belgium.  Filed  June  25,  1900.  Serial  No.  21,530. 

679,711.  Acetylene-Gas  Generator.  Eric  Berg,  San  Francisco,  Cal. 
Filed  Oct.  10,  1898.  Serial  No.  693,170. 


August  6. 

679,726.  Acetylene-Gas  Generator.  Melvin  D.  Compton,  EastOrange, 
N.  J.  Filed  Jan.  10,  1901.  Serial  No.  42,706. 

679,749.  Coke-Oven.  Louis  J.  Ilirt,  Brookline,  Mass.  Filed  .Mar.  12, 
1901.  .Serial  No.  50,773. 

679,761.  Apparatus  for  Purifying  Gases.  Alexander  I..  Lion,  Paris. 

France.  Filed  Apr.  27,  1899.  Serial  No.  714,717. 

679,774.  Ace'iylene-Gas  Generator.  Edward  M.  McNamara  and  Jame.-, 
D.  O’Reilly,  Chicago,  111.  Filed  .Sept.  2,  1899.  Serial  No.  729,366. 
679,862.  Acetylene-Gas  Generator.  Timothy  B.  Rider,  Fitch  Bay. 

Canada.  Filed  Oct.  23,  1900.  Serial  No.  34,094. 

679,883.  Speed-Regulator  for  Explosive-Engines.  Franz  Burger. 
Fort  Wavne,  Ind.,  assignor  of  three-fourths  to  Henry  M.  M’illiams,  same 
place.  Filed  May  3,  1899.  Serial  No.  715,442. 

679,885.  Gas-Producer.  Arthur  R.  Calder,  Steelton,  Pa.  Filed  Nov. 
20,  1900.  Serial  No.  37,142. 

679,899.  Gas  OR  Other  Cock.  Charles  F.  Kincheloe,  (Juincy,  111.  I'iled 
Mar.  22,  1901.  Serial  No.  52,383. 
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G79,964.  Acetylene-Gas  Apparatus.  John  J.  Hendler,  Kansas  City, 
Mo.,  assignor  to  Alexander  Gray,  William  K.  Reeves  and  Edward  K. 
Reeves,  comprising  the  firm  of  the  International  Light  and  Heat  Company, 
same  place.  Filed  Oct.  23,  1899.  Serial  No.  734,441. 

680,116.  Vaporizer  for  Internat.-Combustion  Engines.  Carl  H. 
Bloomstrom,  Marquette,  Mich.,  assignor  to  Lake  Shore  Engine  Works, 
same  place.  Original  application  filed  Nov.  8,  1898,  Serial  No.  695,912. 
Divided  and  this  application  filed  Mar.  23,  1901.  Serial  No.  52,606. 
680,161.  Acetylene-Gas  Generator.  Edward  S.  Martindale,  Warren, 
Pa.,  assignor  to  the  Kinnear  Mfg.  Co.,  Limited,  same  place.  Filed  Oct. 
17,  1899.  Serial  No.  733,896. 

680,199.  Gas-Holder.  Augustine  Davis,  Chicago,  111.,  assignor,  by 
direct  and  mesne  assignments,  to  Carbolite  Construction  Company,  same 
place.  Filed  Sept.  6,  1899.  Serial  No.  729,600. 


August  13. 

680,293.  Acetylenf-Gas  Generator.  Daniel  H.  Treichler,  Niagara 
Falls,  N.  Y.  Filed  July  14,  1900.  Serial  No.  23,645. 

680,346.  Piping  System  for  Gas  Distribution.  John  A.  Mosher  and 
William  S.  Hamm,  Chicago,  111.,  assignors  to  the  Adams  & Westlake 
^ Company,  of  Illinois.  Filed  Aug.  ii,  1900.  Serial  No.  26,635. 
680,422.  Sparking  Igniter  for  Gas  Engines.  John  D.  lermaat  and 
Louis  J.  Monahan,  Oshkosh,  Wis.  Filed  Oct.  22,  1900.  Serial  No. 

33.845- 

680,473.  Gas-Burner  and  He.ater.  Hamilton  K.  Boyd,  Kittanning,  Pa. 
Filed  Feb.  7,  1901.  Serial  No.  46,352. 

680,568.  G\s-Lamp  Lighting  or  Extinguishing  Apparatus.  Vittorio 
Croizat,  Turin,  Italy.  Filed  Mar.  i,  1900.  Serial  No.  6,963. 

6S0,616.  Multiple-Cylinder  PIxplosiye-Engine.  William  J.  Pugh, 
Davenport,  Iowa,  assignor  of  one-half  to  Thomas  R.  Levis,  Rochester, 
N.  Y.  Filed  Aug.  i,  1900.  Serial  No.  25,525. 

680,636.  Device  for  Lighting  Lamps  by  PIlectricity.  Henry  M. 
Brigham,  and  Svend  M.  Meyer,  New  York,  N.  Y.  Original  application 
filed  Feb.  5,  1898,  Serial  No.  669,237.  Divided  and  this  application  filed 
Oct.  26,  1898.  serial  No.  694,603. 

August  20. 

680,758.  Speed  Regulator  for  PIxplosive-Engines.  Jean  Brellier, 
Brussels,  and  Emile  Marius,  Uccle,  Belgium.  Filed  Oct.  10,  1899.  Serial 
No.  733H92. 

680,770.  Method  of  ^Manufacturing  Gas.  John  E.  Fry,  Philadelphia, 
Pa.,  assignor  to  George  Westinghouse,  Pittsburg,  Pa.  Filed  Dec.  9,  1899. 
Renewed  Jan.  22,  1901.  Serial  No.  44,302. 
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080,777.  Method  of  Preparing  Matkriai.s  for  Pi’rifyin<,  (.vs.  J..hn 
P.  Ihart,  New  York,  N.  V.  Filed  Mar.  19,  1901.  Serial  No.  51,931. 

080,780.  Process  of  Manufacturing  Coke.  William  I.  Kno.v,  Pitt 
burg,  Pa.,  assignor  to  George  Westinghouse,  same  .place.  Filed  April 
21,  1900.  Serial  No.  13,708. 

080,782.  Process  OF  Manufacturing  Gas.  William  J.  Knox,  Pittsbur-, 
Pa.,  assignor  to  George  Westinghouse,  same  place.  Filed  0<  t.  5,  1900. 
Serial  No.  32,115. 

080,788.  Manufacture  of  Coke.  William  J.  Knox,  Pittsburg,  Pa., 
assignor  to  George  Westinghouse,  same  place.  Filed  Oct.  5,  \()0(). 
Serial  No.  32,116. 

080.784.  Process  OF  Manuf.acturing  Gas.  William  J.  Knox,  Pittsburg. 
Pa.,  assignor  to  George  Westinghouse,  same  place.  Filed  Nov.  12,  I90<j. 
Serial  No.  36,255. 

080.785.  Method  of  Producing  Gas.  William  J.  Knox,  Pittsburg,  Pa. 
assignor  to  George  Westinghouse,  same  place.  Filed  Nov,  12,  1900. 
Serial  No.  36,266. 

<)80,780.  Apparatus  for  Producing  Gas,  Whlliam  J.  Knox,  Pittsburg. 
Pa.,  assignor  to  George  Westinghouse,  same  place.  Filed  Nov.  12,  1900. 
Serial  No,  36,267. 

080.787.  Gas  Manufacturing  System.  William  J.  Knox,  Pittsburg, 
Pa.,  assignor  to  George  Westinghouse,  same  place,  Fileil  Nov.  12,  1900. 

' Serial  No.  36,268. 

080.788.  Apparatus  for  tfie  Manufacture  of  Gas.  William  J.  Knox, 
Pittsburg,  Pa.,  assignor  to  George  W'^estinghouse,  same  place.  Filetl 
Nov.  12,  1900.  Serial  No.  36,269. 

080,780.  Apparatus  for  the  Manuf.vcture  of  Gas.  William  f.  Knox, 
Pittsburg,  Pa.,  assignor  to  George  Westinghouse,  same  place,  h'iled  Nov. 
14,  1900.  Serial  No.  36,443. 

080.700.  Apparatus  for  the  Manufacture  of  Coke.  William  1. 
Knox,  Pittsburg,  Pa.,  assignor  to  George  Westinghouse,  same  place. 
Filed  Feb.  16,  1900.  Renewed  Nov.  14,  1900.  Serial  No.  36,515. 

080.701.  Appar.atus  FOR  Manufacturing  Coke  AND  Gas.  William  ]. 
Knox,  Edgewood  Park,  Pa.,  assignor  to  George  Westinghouse,  Pittsburg, 
Pa.  Original  application  filed  .Vpril  21,  1900,  Serial  No,  13,708.  Divided 
and  this  application  filed  Mar.  9,  1901.  Serial  No.  50,416. 

080,818.  Automatic  Gas  Igniting  Devhce.  Angelo  Simonini,  Gloucester 
City,  N.  J.  Filed  June  5,  1901.  Serial  No.  63,306. 

080,820.  Lubricating  Device  for  Gas-Engines.  Gustav  A.  Thodc, 
Osmond,  Nebr.  Eiled  Feb.  3,  1898.  Serial  No.  669,030. 

080.827.  Gas-Producer.  George  Westinghouse,  Pittsburg,  I’a.  Filed 

Jan.  15,  1901.  Serial  No.  43A3^- 

080.828.  Gas-Producer.  George  Westinghouse,  Pittsburg,  Pa.  Filed 

April  25,  1901.  Serial  No.  57,366. 
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680,858.  Acetylene-Gas  Generatok,  Milton  A.  Hamilton,  Detroit, 
Michigan.  Filed  Sept,  ii,  1899.  Serial  No.  730,137. 

680,875.  Coin-Controlled  Mechanism  for  Prepayment  Meters. 
William  W.  Marland  and  Edward  Large,  Oldham,  England,  Filed  Mar. 
12,  1901.  Serial  No.  50,786. 

680,884.  Sparking  Ic;niter  for  Explosive-Engines.  Ralph  L.  Palmer, 
Mianus,  Conn.  Filed  May  24,  1901.  Serial  No.  61,795. 

680,907.  Multiple-Cylinder  Explosive-Engine.  Arthur  F,  Bardwell, 
Mount  \"ernon,  N.  Y.  Filed  Nov.  3,  1900.  Serial  No.  35,339. 

680,923.  Starting  Device  for  E.xplosive-Englnes.  Thomas  P.  Jeffery, 
Chicago,  111.  Filed  Mar.  8,  1900.  Serial  No.  7,795. 

680,969.  Acetylene-Gas  Generator.  Alfred  C.  Einstein,  St.  Louis, 
Mo.  Filed  June  18,  1900.  Serial  No.  20,628. 

680,985.  Multiple-Piston  Explosive-Engine.  William  S.  Sharpneck, 
Chicago,  111.,  assignor  of  two-thirds  to  John  D.  Ross  and  Everett  W. 
Brooks,  same  place.  Filed  Dec.  13,  1900.  Serial  No.  39,751. 

681,052.  Gas-Burner.  John  Harris,  Cleveland,  Ohio,  assignor,  by  mesne 
assignments,  to  Atlantic  Acetylene  Burner  Co.,  Jersey  City,  N.  J.  Filed 
June  22,  1900.  Serial  No.  21, 138. 

681,111.  Self-Starting  Explosive-Engine.  Edward  N.  Dickerson, 
^Storall,  N.  C.  Filed  Nov.  5,  1900.  Serial  No.  35,457. 

681,162.  Gas  or  Other  Explosive-Engine.  Andrew  C.  Wolfe,  Denver, 
Colo.,  assignor  of  two-thirds  to  Frank  Dillingham  and  Charles  K.  Wolfe, 
same  place.  Filed  Dec.  17,  1900.  Serial  No.  40,181. 

6S],166.  Acetylene-Gas  ■ Generator.  George  W.  Collin,  Bridgeport, 
Conn.  Filed  Sept.  19,  1900.  Serial  No.  30,500. 

6.Sl,3  68.  Acetylene-Gas  Generator.  Benjamin  J.  Graham,  Azel  C. 
Buell,  and  Herbert  L.  Salisbury,  Springfield,  Mass.  Filed  Mar.  6,  1901. 
Serial  No.  50,052. 

August  27. 

681,183.  Cas-Fit'ting.  Ira  F.  Bessey  and  Wesley  A.  Black,  Brooklyn, 
N.  Y.  Filed  Nov.  28,  1900.  Serial  No.  37,987. 

681,267.  Fuel-Feed  Device  for  Explosive-Ennhnes.  Adolph  Sauer, 
Arbon,  Switzerland.  Filed  Jan.  24,  1900.  Serial  No.  2,679. 

6S  1,287.  Spted-Regula'J'or  for  Fxplosive-Engines.  William  O. 
Worth,  Chicago,  Ilk,  assignor  of  two-thirds  to  William  R.  Donaldson, 
Louisville,  Ky.  and  Henry  W.  Kellogg,  Battlecreek,  Mich.  Filed  June 
19,  1899.  Serial  No.  721,078. 

6S  1,311.  Prepayment  Gas  Meter.  Ebenezer  F.  Griffiths,  Philadelphia, 
Pa.  Filed  Dec.  29,  1900.  Serial  No.  41,447. 

681,382.  Feed-Cup  FOR  Explosive-Engines.  Emil  Westman, Minneapo- 
lis, Minn.,  assignor  to  the  Enterprise  Machine  Company,  same  place,  (part- 
nership composed  of  William  Kampff  and  N.  G.  Sampson.)  Filed  Nov.  2, 
1900.  Serial  No.  35,208. 
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(>81,384.  Incandescent  I(;mting-Tti!e  eor  Cas  1:n(;ine^.  Sven  f. 

Anderson,  Waltham,  Mass,  Filed  Jan.  22,  1901.  Serial  No.  44,321. 
(>81,391.  Muffler  for  Gas  or  Other  Enthnes.  Jess  H.  Fenner,  FutTaln, 
N.  Y,,  assignor  to  the  J.  W.  Ruger  Manufacturing  Company,  same  j)lace. 
Filed  June  15,  1901.  Serial  No.  64,625. 

081,441.  Exhaust  Mechanism  for  Exli.osive  Engines.  William  1.. 
Corson,  San  Francisco,  CaL,  assignor  to  the  Union  Gas  Engine  Company, 
same  place.  Filed  Oct.  8,  1900.  Serial  No.  32,327. 

681,523.  Staktinn;  Device  for  Internai.-Comhus  hon  Engines. 

Alpha  O.  Very,  Springfield,  Mass.  Filed  Jan.  25,  1901.  Serial  No. 
44,664. 

681,590.  Burner  for  Incandescent  Gas-Lami'S.  William  'I'ice,  I'hila. 
delphia.  Pa.  Filed  May  14,  1901.  Serial  No.  60,225. 


September  3. 


(;8 1,704. 

1900. 

681,705. 

1901. 


Gas-Engine.  Marcus  W.  Jamieson,  Warren,  Pa.  Filed  May  31, 
Serial  No.  18,606. 

Gas-Engine.  Marcus  W.  Jamieson,  Warren,  Pa.  Filed  Feb.  16, 
Serial  No.  47,574. 


681,754.  Safety  Device  for  Automatic  Electric  Gas-Lighting  .-Vl- 
'paratus.  Henry  C.  Thomson,  Boston,  Mass.,  assignor,  by  mesne  as- 
signments, to  Electric  Gas  Lighting  Company  of  Maine.  Filed  Aug.  6, 
1900.  Serial  No.  25,984. 

681,842.  Lighting  Device  for  Gas-Burners.  Edwin  F.  Banfield,  New 
York,  N.  Y.  Filed  Oct.  ii,  1900.  Serial  No.  32,663. 


681,897.  Sparkdng  Igniter  forGas-Engines.  Charles  H.Wanee,  Indian- 
apolis, Ind.  Filed  Oct.  20,  1900.  Serial  No.  33,722. 

681,907.  Gas-Burner.  John  H.  Cliff,  George  II.  Cliff  and  Thomas  D. 
Wardlaw',  Dundas,  Canada.  Filed  Oct.  7,  1899.  Serial  No.  732,845. 

681,980.  Gas-Burner.  Ileliodor  Rostin  and  Stanislaus  Szubert,  Berlin, 
Germany.  Filed  Mar.  22,  1901.  Serial  No.  52,355. 

682,038.  Process  of  Making  Gas.  Elijah  B.  Cornell,  Philadelphia,  Pa., 
assignor  of  one-half  to  William  C.  Alderson,  same  place.  Filed  Oct.  24, 
1900.  Serial  No.  34,157. 

682.0. 39.  Gas  Generator.  Elijah  B.  Cornell,  Philadelphia,  Pa.,  assignor 
of  one-half  to  William  C.  Alderson,  same  place.  Filed  Oct.  24,  1900. 
Serial  No.  34, 158. 

682,040.  Gas-Retort.  Elijah  B.  Cornell,  Philadelphia,  Pa.,  assignor  ol 
one-half  to  William  C.  Alderson,  same  place.  Filed  Oct.  17,  1900.  Serial 
No.  33,396. 

682.0. 55.  Gas-Burner.  Edmond  Fouche,  Paris,  France,  j'iled  Jan.  5, 
1900.  Serial  No.  512. 
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September  lo. 

082,211.  Carbureter.  Edmund  B.  Ludwig,  Kansas  City,  Mo.  Filed 
Dec.  10,  1900.  Serial  No.  39,396. 

082.336.  Electric  Starker  for  Gas-Engines.  Frank  R.  McMullin, 
Chicago,  111.  Filed  Mar.  8,  1900.  Serial  No.  7,868. 

082.337.  Manufacture  of  Incandescing  Media  for  Incandescent 
Lighting.  Rasmus  A.  Nielsen,  Copenhagen,  Denmark.  Filed  July  14, 

1900.  Serial  No.  23,594. 

082,345.  Automatic  Cut-Off  for  Gas-Service  Bites.  Edwin  Ruud, 
Pittsburg,  Pa.  Filed  Feb.  17,  1898.  Serial  No.  670,655. 

082,385.  Rotary  Extlosive-Engine.  James  D.  McFarland,  Jr.,  San 
Francisco,  Cal.,  assignor  of  one-half  to  John  Bruckman,  same  place.  Filed 
Dec.  4,  1900.  Serial  No.  38,665. 

082,407.  Acetylene-Gas  Generating  Attaratus.  William  A.  Feurt, 
and  Henry  H.  Martin,  Maryville,  Mo.,  assignors  to  Feurt-Martin  Manu- 
facturing and  Supply  Company,  same  place.  Filed  July  26,  1900.  Serial 
No.  24,940. 

082,521.  Process  of  Generating  Acetylene-Gas.  Henry  S.  Black- 
more,  Mount  Vernon,  N.  Y.  Filed  Sept.  17,  1896.  Renewed  Jan.  19, 

1901.  Serial  No.  43,952. 

082,527.  Incandescent  Burner.  James  J.  Byrnes,  Brooklyn,  N.  Y. 

Filed  May  21,  1901.  Serial  No.  61,205. 

682,567.  Internal-Combustion  Engine.  Fritz  Reichenbach,  Berlin, 
Germany.  Filed  July  5,  1901.  Serial  No.  67, 1 74. 

682,583.  IMultitle-Cylinder  Extlosive-Engine.  Schuyler  W.  Zent, 
Marion,  Ohio.  Filed  Aug.  10,  1897.  Serial  No.  647,752. 

September  17. 

082,600.  Extlosive-Engine  for  Motor-Vehicles.  Charles  F.  Duryea, 
Elizabeth,  N.  J.  Filed  July  20,  1897.  Serial  No.  645,233. 

082,757.  Valve-Reversing  Mechanism  for  Extlosive  Engines. 
Walter  W.  Scott,  New  York,  N.  Y.,  assignor  to  Diesel  Motor  Company  of 
America,  same  place.  Filed  Nov.  20,  1899.  Serial  No.  737,555. 

082,788.  Gas-Engine.  Harry  H.  Campbell  and  Edgar  M.  Hawkins, 
Steelton,  Pa.  Filed  Dec.  18,  1899.  Serial  No,  740,738. 

082,793.  Means  for  Charging  Gas-Retorts.  Edward  Drory,  Berlin, 
Germany.  Filed  March  15,  1901.  Serial  No.  51,351. 

082,856.  Starring  Igniter  FOR  Extlosive-Engines.  William  C.  Mat- 
thias, Reading,  Pa.,  assignor  to  Adam  PL  Leader  and  Ilenry  PL  Roland, 
same  place  and  Alexander  Murdock,  Hamburg,  Pa.  Filed  April  13,  1901. 
Serial  No.  55,602. 

082,880.  Valve-Gear  for  Fxtlosive-Engines.  James  McNeil,  Alle- 
gheny, Pa.  Filed  Feb.  28,  1901.  Serial  No.  49,274. 
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682,896.  Overhead  Regenerative  Gas-Lamp.  William  ILT. Welch,  IJow, 
England,  assignor  to  the  Lamp  Manufacturing  Company,  Limited,  London, 
England.  Filed  April  5,  1901.  Serial  No.  54,505. 

682,920.  Apparatus  for  the  Treat.ment  of  Producer-Gasfs.'  Edward 
J.  Duff,  Liverpool,  England,  assignor  to  the  United  Alkali  Company,  Lim- 
ited, same  place.  Filed  Mar.  i6,  1901.  Serial  No.  51,547. 

682,931.  Acetylene-Gas  Machine.  John  W.  Gregory,  St.  Joseph,  Mo., 
assignor  to  the  Sunlight  Manufacturing  and  Supply  Company,  same  place. 
Filed  Oct.  23,  1900.  Serial  No.  34,015. 

682,933.  Incandescent  Igniter  for  Explosive-Motors.  Rasmus  P. 
Hansen,  Erindslev  Sogn  Rodby,  Denmark.  Original  application  fded  May 
4,  1899.  Serial  No.  715,671.  Divided  and  this  application  filed  May  23, 
1900.  Serial  No.  17,720. 


September  24. 

683,034.  Pressure-Regulator  for  Gas-Generators.  Heinrich  Gerdes, 
Berlin,  Germany,  assignor  to  The  Firm  of  Julius  Pintsch,  same  place. 
Filed  Oct.  12,  1900.  Serial  No.  32,852. 

683,065.  Process  of  Producing  Illumina  1 ing-Gas.  George  Ottermann, 
Vienna,  Austria-Hungary.  Filed  Dec.  14,  1899.  Serial  No.  740,291. 
683,080.  Gas-Engine.  Benjamin  F.  Stewart,  Chicago,  111.  Filed  Sept. 
20,  1900.  Serial  No.  30,537. 

683,144.  Gas-Heater.  Edmond  W.  T.  Richmond,  Romford,  England. 

Filed  Dec.  17,  1900.  Serial  No.  40,138. 

683,152.  Explosive-Gas  Engine.  Victor  St.  John,  Fairmont,  Minn. 

Filed  May  8,  1899..  Serial  No.  716,073. 

683,262.  Acetylene-Gas  Burner.  Alfred  C.  Einstein,  St.  Louis,  Mo. 

Filed  April  15,  1901.  Serial  No.  55,893. 

683,300.  Apparatus  for  the  Manufacture  of  Gas.  Howard  Lane, 
Birmingham,  England.  Filed  May  7,  1901.  Serial  No.  59,142. 

683,331.  Gas  Cooking  Apparatus.  Edmond  W.  T.  Richmond,  Romford, 
England.  Filed  Dec.  14,  1900.  Serial  No.  39,855. 

683,393.  Prepayment  Gas-Meter.  John  D.  Forster,  London,  England, 
assignor  to  Metropolitan  Gas  Meters,  Limited,  Old  Kent  Road,  England. 
Filed  April  15,  1901.  Serial  No.  55,932. 

683,409.  Process  OF  Making  Gas.  Howard  Lane,  Birmingham,  England. 
Filed  July  9,  1901.  Serial  No.  67,632. 


UNITED  STATES  PATENTS  RELATING 

TO  GAS. 

Expired  from  October  ist,  1900  to  October  ist,  1901. 


October  2,  1883. 

286,030.  Gas-Engine.  Siegfried  Marcus,  Vienna,  Austria-Hungary. 
Filed  June  12,  1882. 

October  9. 

286,170.  Gas-Burner.  Joseph  G.  Beale,  Leechburg,  Pa.  Filed  Mar.  29, 
1883. 

286,301.  Regenerative  Gas-Heater.  Chas.  E.  Hequembourg,  Dunkirk, 

N.  Y.  Filed  June  23,  1883. 

286,326.  Gas-Regulator.  John  F.  Maxson,  Portville,  N.  Y.  Filed 
July  27,  1883. 

286,454.  Process  of  and  Apparatus  for  Making  Gas.  Andrew  B. 
Lipsey,  West  Hoboken,  N.  J.,  assignor  to  William  Bell,  New  York,  N.  Y. 
Filed  Jan.  15,  1883. 

286,481.  Electric  Gas-Lighter.  Theodore  H.  Parker,  Boston,  Mass., 
assignor  of  one-half  to  Charles  E.  and  Frank  Fuller,  same  plhce.  Filed 
June  4,  1883. 

286,515.  Apparatus  for  Increasing  the  Illuminating  Power  of 
Gas.  Frederick  Weston,  Brixton,  County  of  Surrey,  England,  assignor  to 
the  Weston  Gas  Improvement  Company,  of  New  York.  Filed  Jan.  19, 
1883. 

October  16. 

286,589.  Method  of  Manufacturing  Gas.  Amos  P.  Chamberlain, 
London,  England.  Filed  Oct.  13,  1882. 

October  23. 

287,185.  Process  of  Manufacturing  Illuminating-Gas.  Theodore  G. 

Springer,  New  York,  N.  Y.  Filed  Sept.  15,  1883. 

287,218.  Means  for  Lighting  and  Extinguishing  Gas-Lights. 

David  C.  Baughman,  Albion,  Ind.  Filed  Mar.  3,  1883. 

287,277.  Process  of  and  Apparatus  for  Manufacturing  Gas.  Arthur 

O.  Granger  and  Joseph  H.  Collins,  Jr.,  Philadelphia,  Pa.,  assignors  to  A. 
O.  Granger  & Co.,  same  place.  Filed  Mar.  10,  1883. 
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287,382.  Coke-Oven.  Louis  Semet,  Brussels,  Belgium.  Filed  July  21, 

1882. 

October  30. 

287.438.  Gas  and  Coke  Kiln.  Hayden  H.  Hall,  New  Hamburg,  N.  Y. 
Filed  Jan.  24,  1883. 

287,578.  Gas-Engine.  George  IT.  Reynolds,  New  York,  N.  assignor 
of  one-half  to  Cornelius  H.  Delamater,  George  H.  Robinson  and  William 
Delamater,  same  place.  Filed  May  15,  1883. 

287,066.  Gas  or  Vapor  Engine.  Gardner  B.  Gray  and  William  B.  Gray, 
Cardington,  Ohio.  Filed  May  23,  1883. 

November  6. 

287,855.  Electric  Igniting  Device  for  Gas-Engines.  Lewis  C. 

Parker,  Yonkers,  N.  Y.  Filed  Aug.  7,  1883. 

287,897.  Gas-Engine.  Cyrus  W.  Baldwin,  Chicago,  111.  Filed  Sept.  15, 

1883. 

287,905.  Coke-Oven.  Francois  Carves,  St.  Etienne,  France.  Filed  May 
9,  1883. 

288,090.  Composition  for  Preparing  a Heating  and  Illuminating 
Gas.  Urial  King  Mayo,  Boston,  Mass.  Filed  Aug.  20,  1883. 

November  13. 

288.323.  Process  of  and  Apparatus  for  Making  Ammonia.  Thomas 
B.  Fogarty,  Brooklyn,  N.  Y.  Filed  Sept.  19,  1882. 

288.324.  Process  of  and  Apparatus  for  Manufacturing  Ammonia. 
Thomas  B.  Fogarty,  Brooklyn,  N.  Y.  Filed  Oct.  9,  1882. 

288,396.  Gas-Engine.  Cyrus  W.  Baldwin,  Chicago,  111.,  assignor  to 
William  E.  Hale,  same  place.  Filed  Apr.  ii,  1883. 

288.439.  Torch  and  Lamp  Opener.  Alexander  C.  Humphreys,  Bayonne, 
N.  J.,  assignor  to  the  Pintsch  Lighting  Company  of  New  Jersey.  Filed 
Aug.  18,  1883. 

288,445.  Gas-Burner  for  Heating  and  Metallurgical  Purposes. 
Jas.  E.  Karns,  Apollo,  Pa.  Filed  June  4,  1883. 

288.478.  Gas-Motor  Engine.  Nicolaus  A.  Otto,  Ueutz-on-the-Rhine, 
Prussia,  Germany.  Filed  May  3,  1883. 

288.479.  Gas-Engine.  Nicolaus  A.  Otto,  Deutz-on-the-Rhine,  Prussia, 
Germany.  Filed  May  3,  1883. 

November  20. 

288,632.  Gas-Engine.  Wilhelm  Hammerschmidt,  Philadelphia,  Pa. 
Filed  Aug.  20,  1883. 

288,701.  Process  of  And  Apparatus  for  Making  Heating  and 
Illuminating  Gas.  Thos.  M.  Fell,  Brooklyn,  N.  Y.  Filed  Feb.  4, 
1882.  Renewed  Oct.  25,  1883. 
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288,741.  Apparatus  for  the  Manufacture  of  Gas.  Roland  H.  Smith, 
Pittsburg,  Pa.  Filed  Ja.a.  ii,  1883. 

288,777.  Automatic  Stoi -Plug  for  Gas-Pipes.  William  F.  Cosgrove, 
Jersey  City,  N.  J.  Filed  Feb.  10,  1883. 

288,877.  Gas-Producer.  Chas.  W.  siemens,  Westminster,  County  of 
Middlesex,  England.  Filed  fan.  30,  1883. 

288,952.  Combined  Gas-EngiNe  AND  Carbureting  Apparatus.  Henry 
L.  Muller,  Birmingham,  Engl  nd.  Filed  Dec.  14,  1881. 

November  27. 

289,019.  Gas-Engine.  Lewis  Hillock  Nash,  Brooklyn,  assignor  to  the 
National  Meter  Company,  New  Ytrk,  N.  Y.  Filed  Mar.  19,  1883. 

289,274.  Automatic  Cut-Off  for  Gas.  Robert  W.  H.  Kopp,  Washing- 
ton, D.  C.  Filed  Mar.  24,  1883. 

289.278.  Apparatus  for  Generatino,  Heating  or  Illuminating  Gas. 
James  E.  Leadley,  Camden,  N.  J.,  asOgnor  of  one-half  to  John  Hanlon, 
New  York,  N.  Y.  Filed  May  29,  1883. 

289.279.  Process  of  and  Apparatus  for  Manufacturing  Gas.  James 
E.  Leadley,  Camden,  N.  J.,  assignor  ot  one-half  to  John  Hanlon,  New 
York,  N.  Y.  Filed  May  4,  1883. 

289.280.  Process  of  and  Apparatus  for  ^TANUFACTURING  Gas.  James 
E.  Leadley,  Camden,  N.  J.,  assignor  of  on.  -half  to  John  Hanlon,  New 
York,  N.  Y.  Filed  June  19,  1883. 

289.281.  Process  of  and  Apparatus  for  Manufacturing  Gas,  James 
E.  Leadley,  Camden,  H.  J.,  assignor  of  one-h:lf  to  John  Hanlon,  New 
York,  N.  Y.  Filed  July  2,  1883. 

289,362.  Gas-Engine.  Frederick  W.  Turner,  .St.  Albans,  England.  Filed 
Nov.  10,  1882. 

December  4. 

289.691.  Gas-Engine.  Lewis  Hallock  Nash,  Brook. yn,  assignor  to  the 
National  Meter  Company,  New  York,  N.  Y.  Filed  A,  r.  18,  1883. 

289.692.  Gas-Engine.  Lewis  Hallock  Nash,  Brookl)-i,  assignor  to  the 
National  Meter  Company,  New  York,  N.  Y.  Filed  Jul)  5,  1883. 

289.693.  Gas-Engine.  Lewis  Hallock  Nash,  Brooklyn,  assignor  to  the 
National  Meter  Company,  New  York,  N.  Y.  Filed  July  11,  1883. 

289,774.  Gas-Motor.  Ernest  Korting  and  Georg  Lieckl_ld,  Hanover, 
Prussia,  Germany.  Filed  June  30,  1883. 

December  ii. 

289,842.  Apparatus  for  Producing  Gas.  Erazm  J.  Jerz..  anowski, 
New  York,  N.  Y.  Filed  Apr.  3,  1882. 

289,914.  Process  OF  Producing  Co.MBUSTiBLE  Gas.  Erazm  J.  J rzman- 
owski,  New  York,  N.  Y.  Filed  Mar.  27,  1883. 
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December  i8. 

^90,310.  Gas-Engine:.  Cyrus  W.  Baldwin,  Chicago,  111.,  assignor  to  Wil- 
liam E.  Hale,  same  place.  Filed  Apr.  ii,  1883. 

290,441.  Electric  Gas-Ligiiting  Burner.  Adam  Lungen,  New  York, 
N.  Y.,  assignor  of  one-half  to  Robert  Edwards,  same  place.  Filed  Apr. 
6,  1882. 

290,451.  Apparatus  for  Utilizing  the  Waste  Heat  of  Gas-Engines. 
J.  Vaughan  Merrick,  Philadelphia,  Pa.  Filed  June  18,  1883. 

290,491.  Means  for  Facilit.\ting  the  Pass.vge  of  Oil  Through  Pipes 
and  Making  Illuminating-Gas.  Luther  C.  Snell,  Glean,  N.  Y.,  as- 
signor of  one-tenth  to  John  L.  Baxter,  same  place.  Filed  .May  8,  1883. 

290,627.  Gas-Generator.  Lyman  C.  Beebe,  Villisca,  assignor  of  one- 
half  to  R.  Truman,  Afton,  Iowa.  Filed  Oct.  ii,  1883. 

290,632.  Gas-Engine.  Harmer  Denney,  Brooklyn,  assignor,  by  direct 
and  mesne  assignments,  to  himself,  and  Alexander  Webster,  New  York, 
N.  Y.  Filed  Apr.  ii,  1883. 

December  25. 

290,727.  Automatic  Gas-Regulator.  Myron  J.  Anuck,  San  Francisco, 
Cal.,  assignor  to  the  Pacific  Gas  Governor  Association,  same  place.  Filed 
Feb.  24,  1883. 

290,925.  Sys  tem  of  Mains  and  Pipes  e-or  the  Distribution  of  Gas  or 
Other  Fluids.  Henry  C.  Rew,  Chicago,  111.  Filed  May  4,  1883. 

290.928.  Gas-Purifier.  Henry  C.  Rew,  Chicago,  111.  Filed  May  9, 
1883. 

290.929.  Gas-Cooling  Apparatus.  Henry  C.  Rew,  Chicago,  111.  Filed 
May  9,  1883. 

290.930.  Process  of  and  Apparatus  for  Manufacturing  Fi.ned  Gas. 
Henry  C.  Rew,  Chicago,  111.  Filed  May  9,  1883. 

January  i,  1884. 

291,065.  Gas-Motor.  Hiram  S.  Maxim,  Paris,  France.  Filed  Jan.  16, 
1883. 

291,102.  Gas-Motor.  Johannes  Spiel,  Berlin,  Germany.  Filed  .\ug.  13, 
1883. 

291,190.  Gas-Purifying  Box.  Charles  W.  Isbell,  New  York,  N.  Y. 
Filed  Mar.  17,  1883. 

291,369.  Device  for  Checking  the  Flow  of  Gas.  Emil  F.  Marass, 
St.  Louis,  Mo.  Filed  Oct.  12,  1883. 

291,417.  Process  of  and  Apparatus  for  Making  Coal-Gas.  Anton 
Stamm,  Leadville,  Colo.  Filed  Sept.  5,  1882. 

291,421.  Process  OF  and  Apparatus  for  Manufacturing  G vs.  John 
L.  Stewart,  Philadelphia,  Pa.  Filed  May  2,  1883. 
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291,422.  Coke-Oven.  Heinrich  Stier,  Zwickwau,  vSaxony,  Germany. 
Filed  June  14,  1883. 

291,463.  Electric  Gas-Generator.  Charles  E.  Ball,  Philadelphia,  and 
Charles  S.  Bradford,  Jr.,  West  Chester,  Pa.,  assignors  to  said  Ball.  Filed 
Feb.  24,  1883.  Renewed  Nov.  12,  1883. 

291,475.  Gas-Burners  for  Heating  Purposes.  Thomas  Fletcher, 
W^arrington,  County  of  Lancaster,  England.  Filed  July  ii,  1883. 
291,480.  Gas-Burner.  Andrew  B.  Lipsey,  West  Hoboken,  N.  J.,  as- 
signor to  William  Bell,  New  York,  N.  Y.  Filed  June  12,  1883. 


January  8. 

Reissue. 

10,436.  Apparatus  for  Manufacturing  Gas.  John  L,  Stewart,  Phila- 
delphia, Pa.  Filed  Nov.  15,  1883.  Original  No.  282,399,  dated  July  31, 
1883. 


January  15. 

291,860.  Apparatus  for  itie  Manufacture  and  Det.ivery  of  Heat- 
ing AND  Illuminating  Gas.  William  H.  Adams,  Chicago,  111.  Filed 
Dec.  4,  1882. 

291,948.  Gas-Generator.  Dexter  M.  Small,  Providence,  R,  I.  Filed 
Mar.  19,  1883. 

292.081.  Apparatus  for  Making  Gas.  Alfred  Wilson,  Handsworth, 
County  of  Stafford,  England.  Filed  May  4,  1883. 

292.082.  Apparatus  for  Making  Gas.  Alfred  Wilson,  Handsworth, 
County  of  Stafford,  England.  Filed  May  4,  1883. 


January  22. 

292,178.  Explosive-Gas  Engine.  Alexander  Kirk  Rider,  Walden,  N.  Y. 
Filed  June  7,  1883. 

292,241.  Fluid-Pressure  Governor.  William  Lyon,  Sheffield,  County 
of  York,  England.  Filed  Sept.  15,  1883. 

292,341,  Purification  of  Coal-Gas.  James  T.  McDougall,  No.  52  Gran- 
ville Park,  Blackheath,  County  of  Kent,  England.  Filed  Mar.  21,  1883. 
292,374.  Tip  for  Electric  Gas-Burners.  Adolph  T.  Smith,  New  York, 
N.  Y.  Filed  July  26,  1883. 

292.394.  Gas-Producer.  John  Zellweger,  Chicago,  111.  Filed  Dec.  28, 

1882. 

292.395.  Gas-Producer.  John  Zellweger,  Chicago,  111.  Filed  July  31, 

1883. 

292,459.  Gas-Regulator.  Peter  Keller,  Philadelphia,  Pa.  Filed  June  ii, 
1883. 
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January  29. 

292,491.  Gas-Scruhher.  Charles  \V.  Isbell,  New  \'ork,  N.  Y.  h'iled 
Nov.  29,  1882. 

292,536.  Regulator  for  Gas  and  Water.  Abraham  E.  Cohn,  Philadel- 
phia, Pa.,  assignor  of  one-third  to  Levi  Simon  and  Edwin  S.  Simon,  both 
of  same  place.  Filed  Apr.  13,  1883. 

292,622.  Apparatus  for  Producing  Gas.  Geo.  W.  Pillings,  Cleveland, 
Ohio.  Pdled  May  ii,  1882. 

292,766.  Gas-Burner.  J.  Gardner  Sanderson,  Scranton,  Pa.  Filed  Sept. 
29,  1881. 


February  5. 

292,864.  Gas-Motor  Engine.  Jakob  Schweizer,  Soleure,  Switzerland. 
Filed  Mar.  2,  1883. 

292,894.  Gas-Engine.  John  Charter,  Sterling,  III.  Filed  Apr.  19, 
1883. 

292,984.  Gas-Purifier  Screen  or  Grid.  John  Cabot,  Lawrence,  Mass. 
Filed  Nov.  9,  1883. 

293,023.  Coking-Furnace.  Arthur  Richard  Baldwin  Ililtawski,  Zaborze, 
Upper  Silesia,  Germany.  Filed  Nov.  15,  1883. 

293,107.  Gas-Retort  Furnace.  Ira  N.  Stanley,  Brooklyn,  N.  Y.,  and 
William  A.  Stedman,  Newport,  R.  1.  Filed  Oct.  2,  1883. 

293,179.  Gas-Engine.  Charles  Wilden  King,  Manchester,  and  Alfred 
Cliff,  London,  assignors  to  Philip  Middleton  Justice,  Chancery  Lane, 
London,  England.  Filed  Apr.  9,  1883. 

293,185.  Hot-Air  or  Gas-Engine.  Hiram  S.  Maxim,  Paris,  France. 
Filed  Jan.  31,  1883. 


February  12. 

293,330.  Electro-Magnetic  Gas-Lighter.  Evans  IL  Jenkins,  Rich 
mond,  Ind.  Filed  Aug.  6,  1883. 


February  19. 

293,698.  Gas-Stove.  John  Aldersley,  New  York,  N.  Y.,  assignor  of  one 
half  to  William  N.  Milsted,  Brooklyn,  N.  Y.  Filed  July  31,  1883. 
293,762.  Gas-Motor.  Hiram  S.  Maxim,  Paris,  France.  Filed  Mar.  9, 
1883. 

293,854.  Apparatus  for  the  Manufacture  of  Illuminating-Gas. 
William  H.  Douglass,  Philadelphia,  Pa.,  assignor  to  the  North  American 
Petroleum  Gas  Company,  New  York,  N.  Y.  Idled  May  25,  1883. 
293,884.  Condenser-Scrubber  for  Gas.  Charles  W.  Isbell,  New  York, 
N.  Y.  Filed  Feb.  9,  1883. 
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February  26. 

294,301.  Apparatus  for  Producing  and  Burning  Gas.  Levi  D.  York,. 
Portsmouth,  Ohio.  Filed  Jan.  14,  1884. 

March  4. 

294,409.  Burner.  IraW.  Shaler,  Brooklyn,  N.  Y.  Filed  July  2,  1883. 
294,534.  Apparatus  for  Manufacturing  Gas.  Burhans  Van  Steen- 
bergh,  Goshen,  N.  Y.  Filed  Oct.  23,  1883. 

294,602.  Hydrocarbon-Gas  Generator.  Joseph  Flannery,  Philadelphia, 
Pa.  Filed  Mar.  20,  1883. 

March  ii. 

294,749.  Case  for  Operating  Stop-Cocks  for  Water  and  Gas  Pipes. 

Everett  L.  Abbott,  South  Bend,  Ind.  Filed  Sept.  4,  1882. 

294,796.  Gas-Producing  Furnace.  Nelson  M.  Langdon,  Chester,  N.  J. 
Filed  May  28,  1883. 

294,862.  Hydrocarbon-Gas  Generator.  Joseph  Flannery,  Philadelphia, 
Pa.  Filed  Mar.  20,  1883. 

295,020.  Extension-Ciiandei.ier.  John  C.  Knight,  Meriden,  Conn., 
assignor  of  one-half  to  the  Meriden  Malleable  Iron  Company,  same  place. 
Filed  Nov.  26,  1883. 

295,059.  Electric  Gas-Lighter.  Edwin  L.  Shute,  Ansonia,  assignor  to 
John  E.  Earle,  New  Haven,  Conn.  Eiled  Nov.  3,  1883. 

295,118.  Gas- Apparatus.  Arthur  O.  Granger,  Philadelphia,  Pa.  Filed 
June  25,  1883. 

March  18. 

295,415.  Gas-Engine.  Johannes  A.  Menck  and  Alexander  Hambrock,  ' 
Ottensen,  near  Altona,  Germany,  assignors,  by  mesne  assignments,  to  Vv''m. 
E.  Hale,  Chicago,  111.  Eiled  Jan.  5,  1884. 

295,502.  Gas-Eurnace.  John  T.  Morgan,  Selma,  Ala.,  and  Henry  F. 
Hayden,  Washington,  D.  C.  Filed  June  4,  1883. 

March  25. 

295,519.  Extension-Slide  Chandelier.  John  P.  Bonner,  Brooklyn, 
N.  Y.,  assignor  to  the  William  C.  Vosburgh  Manufacturing  Company, 
(Limited),  same  place.  Eiled  July  28,  1883. 

295,532-  Gas-Pressure  Regulator.  Lewis  G.  Francis,  La  Grange  and 
John  A.  Tibbs,  Hinsdale,  111.  Filed  Dec.  13,  1883. 

295,784.  Gas-Engine.  Hiram  S.  Maxim,  Paris,  France.  Filed  fune  12, 
1883. 

295,822.  Apparatus  for  Manufacturing  Illuminating-Gas,  James 
John  Shedlock,  Barnet,  County  of  Hertford,  England.  Filed  Oct.  9,  1882. 
295,832.  Process  of  and  Apparatus  for  Manufacturing  Gas.  John 
L.  Stewart,  Philadelphia,  Pa.  Filed  Mar,  23,  1883. 
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April  I. 

296.200.  Process  of  Manufacturing  Hydrocarbon  Gas.  William 
Fitz  Charles  Mason  McCarty,  St.  Petersburg,  Russia,  assignor  of  one- 
half  to  Henry  Levis,  Philadelphia,  Pa.  Filed  Dec.  2I,  1883. 

296.201.  Apparatus  for  the  Manufacture  of  Hydrocarbon  Gas. 
William  Fitz  Charles  Mason  McCarty,  St.  Petersburg,  Russia,  assignor  of 
one-half  to  Henry  Levis,  Philadelphia,  Pa.  Filed  Dec.  21,  1883. 

296.289.  Process  of  Generating  Gas.  Gomer  Jones,  Washington, 
D.  C.,  assignor  to  the  Standard  Vapor  Fuel  Iron  and  Steel  Company  of 
New  York.  Filed  Jan.  ii,  1884. 

296.290.  Gas-Generator.  Gomer  Jones,  Washington,  D.  C.,  assignor  to 
the  Standard  Vapor  P'uel  Iron  and  Steel  Company  of  New  York.  Filed 
Jan  29,  1883.  Renewed  Jan.  ii,  1884. 

April  8. 

296,320.  Gas-Burner  for  Heating  and  Lighting  Rooms.  Benjamin 
F.  Enoch,  Philadelphia,  Pa.  Filed  Jan.  13,  1883. 

296.340.  Gas-Engine.  Hiram  S.  Maxim,  Brooklyn,  N.  Y.  Filed  Oct. 
31,  1883. 

296.341.  Electrical  Igniting  Device  for  Gas-Engines.  Hiram  S. 
Maxim,  Brooklyn,  N.  Y.  Filed  Jan.  12,  1884. 

296,587.  Burner.  Andrew  B.  Lipsey,  West  Hoboken,  X.  J.,  assignor  to 
William  Bell,  New  York,  N.  Y.  Filed  May  21,  1883. 

296,664.  Mercury  Gas-Governor.  John  D.  Averell,  New  York,  as- 
signor to  William  Curry,  Brooklyn,  N.  Y.  Filed  Feb.  2,  1884. 

April  22. 

297,113.  Gas-Governor.  John  S.  Connelly,  Pittsburg,  Pa.  Filed  Nov. 
3,  1883. 

297,162.  Process  of  Gas  Generating.  Henry  Pratt  and  John  J.  Ryan, 
Chicago,  111.  Filed  Aug.  24,  1883. 

297,329.  Gas-Engine.  S.  Lloyd  Wiegand,  Philadelphia,  Pa.  Filed  Sept. 
18,  1883. 

297,373.  •Pressure-Regulator.  Francis  Joseph  Freese,  Manchester, 
N.  H.  Filed  Aug.  21,  1883. 

297,444.  Apparatus  for  the  Manufacture  of  Gas.  Henry  M.  Pierson, 
Brooklyn,  N.  Y.  Filed  Nov.  5,  1883. 

April  29. 

297,692.  Gas-Pressure  Regulatcir.  Gustavus  A.  Hyde,  Sr.,  Cleveland, 
Ohio,  and  Gustavus  A.  Hyde,  Jr.,  East  Saginaw,  Mich.  Filed  Jan.  2, 
1884. 
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May  6. 

298,052.  Cut-Off  Gas-Burner.  Alvah  C.  Austin,  San  Francisco,  Cal. 
Filed  June  14,  1883. 

298,057.  Gas-Generator.  Lyman  C.  Beebe,  Villisca,  assignor  of  one- 
half  to  Robert  Truman,  Afton,  Iowa.  Filed  Oct.  ii,  1883. 

298,215.  Gas-Burner.  Andrew  B.  Lipsey,  West  Hoboken,  N.  J.,  as- 
signor to  William  Bell,  New  York,  N.  Y.  Filed  July  ii,  1883. 


May  13. 

298,462.  Apparatus  for  Generating  and  Carbureting  Hydrogen 
Gas.  Leroy  S.  Groves,  Afton,  Iowa,  assignor  to  Joshua  F.  Bishop,  same 
place,  and  J.  H.  Patt,  Creston,  Iowa.  Filed  June  23,  1883. 

298,531.  Apparatus  for  Lighting  Gas  ky  Electricity.  Le  Roy  S. 
White,  Waterbury,  Conn.,  assignor  to  the  Electric  Appliance  Company, 
same  place.  Filed  Jan.  4,  1884. 

May  20. 

298,868.  Gas-Burner.  Andrew  B.  Lipsey,  West  Hoboken,  N.  J.,  as- 
signor to  William  Bell,  New  York,  N.  Y.  Filed  July  2,  1883. 

May  27. 

299,385.  Process  of  and  Apparatus  for  Producing  Heating-Gas. 

Hermann  Haug,  Dorthmund,  Prussia,  Germany.  Filed  Mar.  i,  1883. 
299,418.  Revolving  Drum  for  Gas-Meters  and  Low  Pressure  Water- 
Meters.  William  Coulson  Parkinson,  London,  England.  Filed  Dec. 
30,  1882. 

June  3. 

299,589.  Gas-Purifier  and  Method  of  Revivifying  Iron  Sponge. 

Oliver  H.  Shiras,  New  Castle,  Pa.  Filed  July  19,  1883. 

299,620.  Gas-Regulator.  David  Chambers,  New  York,  N.  Y.,  assignor 
to  William  C.  Howard,  same  place.  Filed  Nov.  12,  1883. 

299,660.  Gas-Burner.  Andrew  B.  Lipsey,  West  Hoboken,  N.  J.,  assignor 
to  William  Bell,  New  York,  N.  Y.  Filed  Nov.  18,  1882. 

299,801.  Gas-Regulator.  Chester  S.  King,  Smethport,  Pa.  Filed  Jan. 
19,  1884. 

299,919.  Gas-Generator.  Peter  English,  London,  Ontario,  Canada. 
Filed  Oct.  22,  1883. 

June  10. 

300,294.  Gas-Engine.  Joseph  S.  Wood,  Brooklyn,  N.  Y.  Filed  Feb.  28, 
1884. 
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300.330.  Process  of  and  Apparatus  for  Manufacturing  Gas.  John 
L.  Stewart,  Philadelphia,  Pa.  Filed  Aug.  9,  1883. 

300.331.  Process  of  and  Apparatus  for  Manufacturing  Gas.  John 
L.  Stewart,  Philadelphia,  Pa.  Filed  Oct.  9,  1883. 

June  17. 

300,453.  Gas-Engine.  Edmund  Edwards,  40  Southampton  Buildings, 
County  of  Middlesex,  England.  Filed  Oct.  ii,  1883. 

300,466.  Process  of  and  Apparatus  for  Manufacturing  Gas.  John 
Hanlon,  New  York,  N.  Y.,  assignor  by  direct  and  mesne  assignments,  to 
the  United  Coal  and  Oil  Gas  Company,  of  New  York.  Filed  Oct.  18, 
1883. 

300,493.  Extension-Chandelier.  Moska  Merichenski,  Poplar,  County 
of  Middlesex,  England.  Filed  Oct.  13,  1882. 

300.583.  Gas  and  Lamp  Bracket.  Henry  Philip  Drew,  New  York,  N.Y. 
Filed  Jan.  3,  1884. 

300.584.  Gas  and  Lamp  Bracket.  Henry  Philip  Drew,  New  York, 

Filed  Jan.  3,  1884. 

300,602.  Water-Cooled  Valve.  John  Hanlon,  New  York,  N.  Y.  Filed 
Mar.  8,  1884. 

300,661.  Gas-Motor  Engine.  Niles  Hibbard  Thompson  and  Henry  C. 
Swan,  Washington,  D.  C.,  said  Swan  assignor  to  said  Thompson.  Filed 
Jan.  8,  1884. 

Reissue. 

10,490.  Manufacture  of  Illuminating-Gas.  Alfred  P.  Southwick, 
Buffalo,  N.  Y.,  assignor  by  mesne  assignments,  to  the  United  States 
Eiquitable  Gas  Company.  Filed  Mar.  22,  1884.  Original  No.  142,289, 
dated  Aug.  26,  1873;  Reissue  No.  8,567,  dated  Feb.  4,  1879. 

June  24. 

300,752.  Apparatus  for  Generating  Gas  or  Vapor  from  Liquid 
Hydrocarbons.  Augustin  1.  Ambler,  Washington,  D.  C.  Filed  June  9, 
1882. 

300,757.  Gas-Apparatus.  James  M.  Bois,  East  Aurora,  N.  Y.  Filed 
July  27,  1883. 

300.802.  Process  of  and  Apparatus  for  Manufacturing  Illu.minat- 
ING-Gas.  Silas  C.  Salisbury,  New  York,  assignor  to  I.evi  P.  Rose, 
Yonkers,  N.  Y.  Filed  Dec.  6,  1883. 

300.803.  Process  OF  AND  Apparatus  FOR  Manufacturing  Illuminat- 
ing-Gas. Silas  C.  Salisbury,  New  York,  assignor  to  Levi  P.  Rose, 
Yonkers,  N.  Y.  Filed  Dec.  19,  1883. 

300,879.  Burner  for  Gas  or  Oil.  Charles  M.  Lungren,  New  York, 
N.  Y.  Filed  July  3,  1882.  Renewed  April  12,  1883. 
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300,988.  Gas-Burner.  Andrew  B.  Lipsey,  West  Hoboken,  N.  J.,  as- 
signor to  William  Bell,  New  York,  N.  Y.  Filed  June  6,  1883. 

301,009.  GaS-Engine.  Friedrich  Wilhelm  Rachholz,  Dresden,  Saxony, 
Germany.  Filed  Oct.  6,  1883. 


July  I. 

301,078.  Gas-Motor  Engine.  Charles  Henry  Andrew,  Stockport,  County 
of  Chester,  England.  Filed  Mar.  8,  1884. 

301,092.  Apparatus  for  Generating  Heating-Gas.  Solomon  N.  Car- 
valho, New  York,  N.  Y.  Filed  Aug.  29,  1883, 

301,191.  System  for  Convkying  and  Utilizing  Gas  Underpressure. 
George  Westinghouse,  Jr.,  Pittsburg,  Pa.  Filed  June  6,  1884. 

303,320.  Gas-Engine.  George  M.  Allen,  Terrysville,  Conn.  Filed 
Oct.  2,  1883. 

301,393.  Electric  Gas-I>ighting  Apparatus.  William  H.  Sawyer, 
Providence,  R.  I.  Filed  Jan.  22,  1884. 

July  8. 

301,524.  Gas  and  Fluid  Pressure  Regulator.  Henry  Roekel,  Zanes- 
ville, Ohio.  Filed  Mar.  19,  1884. 

303,531.  Apparatus  for  Manufacturing  Gas.  John  L.  Stewart,  Phila- 
delphia, Pa.  Filed  July  25,  1883. 

July  15. 

302,015.  Gas-Stove.  James  Musgrave,  Cincinnati,  Ohio.  Filed  Dec.  10, 
1883. 

302,0 '5.  Gas-Engine.  Johannes  Spiel,  Berlin,  Germany.  Filed  Nov.  i, 
1881. 

302,130.  Gas  Generating  and  Consuming  Furnace  for  Heating 
Retorts.  Julius  Theodore  Hasse,  Dresden,  Saxony,  assignor  to  Stettiner 
Chamotte  Fabrik  Actien,  Gasellschaft,  formerly  Ididier,  Stettin,  Germany. 
Filed  Nov.  22,  1883. 

302,171.  Coke-Oven.  Heinrich  Stier,  Zwickau,  Saxony,  Germany.  Filed 
Mar.  3,  1884. 

July  22. 

302,309.  Gas-Engine  Pump.  Charles  C.  Worthington,  Irvington,  N.  Y., 
assignor  of  one-half  to  William  E.  Hale,  Chicago,  111.  Filed  Oct.  8,  1883. 

302,447.  Electric  Gas-Ligiitek.  Thomas  Taylor  and  John  Taylor, 
Oldham,  County  of  Lancaster,  England.  Filed  Jan.  2,  1884. 

302,468.  Gas  and  Oil  Chandelier.  James  Chase,  Rochester,  N.  Y. 
Filed  Feb.  19,  1884. 
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302,478.  Gas-Engine.  Charles  J.  B.  Gaume,  Brooklyn,  assignor  to  the 
Continental  Gas  Engine  Company,  New  \'ork,  N.  V.  Filed  Dec.  15, 
1883. 

July  29. 

302,619.  Gas-Burner  and  Chimney.  Ebertezer  Blackman,  Brooklyn, 
N.  Y.  Filed  Feb.  26,  1883. 

302,752.  Conduit  for  Gas,  Fluid,  or  Electric  Wires.  Jos.  Mar^- 
den.  Far  Rockaway,  N.  Y.  Filed  Mar.  3,  1884. 

August  5. 

302,909.  Apparatus  FOR  THE  Manufacture  OF  Gas.  George  W.  Harris 
and  Augustus  L.  Allen,  Poughkeepsie,  N.  Y.  Filed  Jan.  3,  1884. 

303,034.  Gas  Cooking-Stove.  William  N.  Milsted,  Brooklyn,  N.  Y. 
Filed  June  20,  1883. 


August  12. 

303,,.319.  Gas-Burner.  Charles  Pietz,  New  York,  N.  Y.  Filed  Mar.  24, 
1884. 

303,343.  Gas-Stove.  Albert  Tuerk  and  Adolph  G.  Tuerk,  Chicago,  111. 
Filed  Sept.  14,  1883. 

August  19. 

303,963.  Gas-Burmng  Furnace.  Geo.  Farr,  Cincinnati,  Ohio,  assignor 
to  the  Standard  Combustion  Company,  same  place.  Filed  Apr.  4,  1884. 

September  2. 

304,645.  Oil  and  Gas  Chandelier.  Samuel  Horowitz,  Indianapolis,  Ind. 
Filed  Dec.  i,  1883. 

September  9. 

304,918.  Fitting  for  Gas-Brackets.  Henry  Philip  Drew,  New  York, 
N.  Y.  Filed  Feb.  16,  1884. 

304,995.  Apparatus  for  Manufacturing  Gas.  James  Crutchett,  New 
York,  N.  Y.  Filed  Nov.  30,  1883. 

305,010.  Extension-Chandelier.  Lyman  T.  Lawton,  Meriden,  Conn. 
Filed  Sept.  22,  1883. 

September  23. 

305,452.  Gas-Engine.  George  M.  Hopkins  and  1.  Newton  Hopkins, 
Brooklyn,  N.  Y.  Filed  Feb.  26,  1884. 

305,464.  Gas-Engine.  Peter  Murray,  Jr.,  Newark,  N.  J.,  assignor,  by 
direct  and  mesne  assignments,  to  the  Murray  Motor  Manufacturing  Com- 
pany, of  same  place.  Filed  Oct.  27,  1883. 
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305.465.  Gas-Engine.  Peter  Murray,  Jr.,  Newark,  N.  J.,  assignor  to  the 
Murray  Motor  Manufacturing  Company,  same  place.  Filed  Jan.  I2,  1884. 

305.466.  Gas-Engi>e.  Peter  Murray,  Jr.,  Newark,  N.  J.,  assignor  to  the 
Murray  Motor  Manufacturing  Company,  same  place.  Filed  Jan.  12,  1884. 

305.467.  Gas-Engine.  Peter  Murray,  Jr.,  Newark,  N.  J.,  assignor  to  the 
Murray  Motor  Manufacturing  Company,  same  place.  Filed  Apr.  22,  1884, 

305,510.  Gas- Making  Apparatus.  John  Carroll,  Scranton,  Pa.  Filed 
Mar.  17,  1884. 

305,535.  Gas-Burner.  Elias  B.  Requa,  Jersey  City,  N.  J.  Filed  Nov.  9, 
1883. 

305,719.  Apparatus  for  Washing  Gas.  John  Somerville,  Old  Kent  Road, 
County  of  Surrey,  England,  assignor  of  one-half  to  John  11.  Findlay,. 
Ogdensburg,  N.  Y.  Filed  Apr.  16,  1884. 

305,726.  Electric  Deahce  for  Lighting  Gas.  Horatio  N.  Williams, 
Providence,  R.  I.,  assignor  of  two-thirds  to  John  W.  Duxbury  and  Charles 
P.  Brann,  both  of  same  place.  Filed  Jan.  17,  1884 

September  30. 

306,040.  Apparatus  for  1'urifying  Air  and  Gas.  Franz  Windhausen, 
Berlin,  Germany.  Filed  Sept.  14,  1883. 


CURRENT  GAS  LITERATURE. 


Index  of  Interesting  Articles  in  the  Current  Periodicals  of  the 
Industry,  from  October  i,  1900  ro  October  i,  1901. 

Papers  referred  to:  — 

American  Gas  Light  Journal  (A.  G.  L.  J.),  New  York.  . . .Weekly,  $3ayear 

Progressive  Age  (P.  A.),  New  York  Semi-Monthly,  $3  “ 

Journal  of  Gas  Lighting,  etc.  (J.  G.  L. ),  London,  England 

Weekly,  £ i,  5s.  6d.  “ 

Gas  World  (G.  W.),  London,  England ..Weekly,  13s.  “ 

American  Manufacturer  and  Iron  World  (A.  M.  I.  W.J, 

Pittsburg,  Pa Weekly,  $4  “ 


ORGANIZATION 

OF  Gas  undertakings,  including  their  Relations  to  Municipalities 
and  the  Public  as  a Community. 


Eight- Hour  Labor  Law,  Editorial, 

New  York  City  Gas  Franchises,  Gustavus  Myers. 


P.  A.,  XVin-19-412 
P.  A.,  XVIII-19.420 
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A Sketch  of  the  History  of  the  Gas  Supply  of  New  York, 

J.  G.  L.,  LXXVI-1951-828;  1952-892 
The  Decision  of  the  Massachusetts  Board  of  Gas  and  Electric  Eight  Commis- 
sioners in  the  Matter  of  the  Petition  for  Cheaper  Lighting  Kates  for  Fitch- 
Ijurg,  A.  G.  L.  J.,  LXX  II  I- 1 7.645 

Trials  and  Troubles  of  Instituting  and  Enforcing  Municipal  Control, 

M.  G.  Canfield, 
A.  G.  L.  J.,  LXXI 1 1-17.650 
Governmental  Control  of  the  Price  of  Gas,  A.  E.  Eorstall, 

A.  G.  L.  J.  LXXlII-18-686.  J.  G.  L.,  LXXVI-1957.1211 

P.  A.,  XVI 1 1-23-520 

The  Decision  of  the  Supreme  Court  in  the  Instance  of  the  Boston  Subwav 
Explosion,  A.  G.  L.  J.,  LXXI  1 1-18-694 

Legal  Status  of  Contracts  With  Cities,  P.  A.,  X\’l  II-20-446 

London  I.ocal  Authorities  and  the  Price  of  Gas. 

Conference  at  the  County  Hall,  Spring  Gardens, 

J.  G.  L.,  LXX\  I-i954-io28 
Motions  to  be  Submitted  at  the  Guildhall  Conference, 

J.  G.  L.,  LXX\T-i955-io98 
The  Guildhall  Conference.  J.  G.  L.,  LXXVT.,  1956-1132,  1154 

The  Bay  State  Gas  Company,  AVw  York  Commercial^  P.  A.,  X\’l  1 1-21-467 
Chicago  Gas  War,  P.  A.,  XVHI-21-471 

The  Gas  Companies’  Protection  Association,  J.  G.  L.,  LXX\T-i956-i  1 52 
The  Mond  Fuel-Gas  Scheme,  J.  G.  L.,  LXX\T-i96o-i3S2 

Kendal  County  Court — Claim  for  Compensation  against  the  Kendal  Corpora- 
tion, J.  G.  L.,  LXXV I-1960-1406 

Scheme  for  the  Supply  of  Fuel  Gas  in  the  Midlands, 

J.  G.  L.,  LXXVI-i96o-I409 
The  Paris  Gas  Company  and  the  Municipality,  G.  W.,  XXXI I I-S55-861 

The  Construction  of  Contracts,  Reginald  Pelham  Bolton, 

P.  A.,  XVIH-24-541 

The  Massachusetts  Gas  Commission,  John  IL  Gray,  (Abstract,) 

P.  A.,  XVT 1 1-24-546 

State  Control  of  Corporations,  J.  B.  Cahoon,  A.  G.  L.  J.,  LXX  1 1 1-27-1047 
Text  of  the  Decisions  by  the  Court  of  Appeals,  State  of  Kentucky,  in  the  Mat- 
ter of  the  Status  of  the  Kentucky  Heating  Company  to  the  Gas  Supply  of 
Louisville,  A.  G.  L.  J.,  LXX  I \'- 1-2 

Remuneration  to  Cities  for  Franchise  Rights,  Bird  S.  Coler, 

A.  G.  L.  J.,  LXXIV-i-ii 

Manchester  Corporation  Gas  Supply — Alderman  Gibson  and  the  Gas  Profits; 

Discussion  Adjourned,  J.  G.  L.,  LXX\T-i963-i59o 

A Court  Decision  as  to  the  Responsibility  for  Damage  by  IHectrolysis  to  Gas 
Mains,  A.  G,  L.  J.,  LXXI\^-2-45 
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The  People  vs.  Peoria  Gas  Light  & Coke  Co. — Right  to  charge  Differential 
Prices,  Public  Policy,  III-26-414 

Paris  Gas  Question,  J.  G.  L.,  LXXVI I- 1964-34 

Municipal  Ownership,  Prof.  Edward  Webster  Bemis, 

P.  A.,  XIX-2-24;  3-46 

Bay  State  Gas  Inquiry,  P.  A,,  XIX-2-31 

The  “ Mond  Gas  ” Bill,  Editorial,  J . G.  L.,  LXXVII-1965-70 

Some  Suggestions  for  a Gas  Society,  J.  G.  L.,  LXXVII- 1965-78 

The  Question  of  State  Control  of  Gas  Supply  in  America, 

J.  G.  L.,  LXXVH-1966-131 
Devonport  Quarter  Sessions — Pilling  & Burns  vs.  PJevonport  Gas  and  Coke 
Company  ; Application  for  the  Appointment  of  an  Accountant, 

J.  G.  L.,  LXXVII-1966-148 
Glastonbury  Gas  Arbitration,  J.  G.  L.,_LXXVII-I966--I54 ; 1967-219 

The  Rate  Question,  H.  L.  Doherty,  A.  G.  L.  J.,  LXXIV-5-171 

Are  Municipal  Electric  Lighting  Plants  Profitable  ? M.  J.  Francisco, 

A.  G.  L.  J.,  LXXIV-6-211 
More  Gas  Arbitration  in  London,  J.  G.  L.,  IvXXVII-1968-257 

Paris  Gas  Question — Stormy  but  Inconclusive  Debate  in  the  Municipal  Council, 

J.  G.  L.,  LXXVII- 1969-343 
Damage  to  Gas-Mains  by  Electrolysis,  J.  G.  1^.,  LXXVII-1969-344 

The  Right  of  the  Commercial  Gas  Company  to  Increase  the  Price  of  Gas  for 
Public  Lighting,  J.  G.  L.,  LXXVII- 1970-405 

The  London  County  Council  and  the  Gas  Bills, 

^ J.  G.  L.,  LXXVH-I97I-452 

The  Obstructive  Tendency  of  Officialism,  J.  G.  L.,  LXXVII-1972-522 

The  Solitary  Profitable  Municipal  Gas  Undertaking  of  Kent, 

J.  G.  L.,  LXXVII-1972-548 
Unproductiveness  of  the  Trade  Unionist,  J.  G.  L.,  LXXVII-1973-599 

The  Gas  Commission  of  Massachusetts,  J.  G.  L.,  LXXVII-1973-602 

The  Depreciation  of  Municipal  Electricity  Supply  Undertakings, 

J.  G.  L.,  LXXVI  I -1974-674 
Ossett  Gas  Arbitration,  J.  G.  L.,  LXXVlI-i975-76i 

Heckmondwike  Gas  (Transferj  Bill,  J.  G.  L.,  LXXVII-I976-827 

Hartlepools  Gas  and  Water  (Transfer)  Bill, 

J.  G.  L.,  LXXVII-1976-829;  1877-888 
The  Model  Auction  Clauses,  Editorial,  J.  G.  L.,  LXXVII- 1977-867 

Rejection  of  the  Hartlepool  Purchase  Bill,  Editorial, 

J.  G.  L.,  LXXVII-1977-868 
Gravesend  Gas  Bill,  J.  G.  L.,  LXXVII-1977-890 

Municipal  Trading  Problem  in  America,  J.  G.  L.,  LXXVII-1978-935 

Devonport  Quarter  Session — The  Application  for  a Reduction  in  the  Price  of 
Gas,  J.  G.  L.,  LXXVII-1979-1004 
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The  Paris  Gas  Question,  A.  G.  L.  J.,  LXXIV-20-77j 

South  Metropolitan  Gas  Bill,  J.  G.  L.,  LXXVn.1983-1315;  1984-1384 

Paris  Town  Council  and  the  Gas  Company,  G.  \V.,  XXXIV-879-813 

A View  of  the  Direct  Employment  of  Labour  by  Municipalities, 

J.  G.  L.,  LXX\  II  1985  1436 
Golborne  Gas  Bill,  J.  G.  L.,  LXX\' 1 1- 1985- 1453 

The  Statistics  of  Municipal  Trading,  J.  G.  L.,  LXXVl  I-1986-1498 

Taxation  of  Gas  Companies,  George  McLean, 

A.  G.  L.  J.,  LXXIV-24-926;  P.  A.,  XlX-13  276 
A Change  in  the  Gas  Supply  of  South  London,  G.  W.,  XXXI V-883-995 

The  Responsibility  and  Value  of  Directors,  J.  G.  L.,  LXX\1 1 1-1996-387 

Municipal  Ownership  of  Public  Utilities  (Extract),  Walter  S.  Allen, 

P.  A.,  XIX-18-384;  J.  G.  L.,  LXXVl  1 1-1999-576 
Government  Regulations  Affecting  Electric  Power  Distribution  in  ICngland, 
Engineering,  A.  G.  L.  j.,  LXX\’  12-445 

FINANCE. 

Including  Matters  of  Capital,  Purchase,  Sales,  Collechons,  Etc. 
Analysis  of  the  Commercial  Gas  Company’s  Accounts, 

G.  W.,  XXX 1 1 1-846-505 

Analysis  of  the  Carlisle  Corporation  Gas  Accounts,  G.  W.,  XXXI II-847-546 
Analysis  of  the  Manchester  Corporation  Gas  Accounts, 

G.  W.,  XXXI 11-848-578 

Analysis  of  the  Nottingham  Corporation  Gas  Accounts, 

G.  W.,  XXX 1 11-849-625 

Analysis  of  the  Croydon  Commercial  Gas  Company’s  Accounts, 

G.  W.,  XXXI 1 1-850-655 

Analysis  of  the  Hastings  and  St.  Leonards  Gas  Company’s  Accounts, 

G.  W.,  XXX 1 1 1-85 1-695 

Analysis  of  the  Bromley  Gas  Consumers’  Company’s  Accounts, 

G.  W.,  XXXI 1 1-85 1-696 

Analysis  of  the  Blackburn  Corporation  Gas  Accounts, 

G.  W.,  XXXlIl-853-775 

Analysis  of  the  Bristol  Gas  Company’s  Accounts,  G.  W.,  XXX 1 1 1-853-776 

Analysis  of  the  Sheffield  United  Gas  Light  Company’s  Accounts, 

G.  W.,  XXXTII-854-819 

Analysis  of  the  Alliance  and  Dublin  Consumers’  Gas  Company’s  Accounts, 

G.  W.,  XXXII 1-854-820 

Analysis  of  the  Leicester  Corporation  Gas  Accounts, 

G.  W.,  XXX II 1-855-862 

Analysis  of  the  West  Bromwich  Corporation  Gas  Accounts, 

G.  W.,  XXXI 11-856-899 
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Analysis  of  Stoke-upon-Trent  Corporation  Gas  Accounts, 

G.  W.,  XXXin-856-900 

Analysis  of  the  Todmorden  Corporation  Gas  Accounts, 

G.  W.,  XXXII  1-858*973 

Analysis  of  the  Edinburgh  and  Leith  Gas  Commissioners’  Accounts, 

G.  W.,  XXXIV-860-52 

Analysis  of  the  Dundee  Gas  Commissioners’  Accounts, 

G.  \V.,  XXXIV-860-53 

Gaslight  and  Coke  Company — Half-Yearly  Report, 

J.  G.  L.,  LXXVII-1968-285;  G.  W.,  XXXIV-863-160 
Analysis  of  the  South  Metropolitan  Gas  Company’s  Accounts, 

G.  W.,  XXXIV-864-195;  XXXV-890-201 

Accounts  of  Metropolitan  Gas  Companies  for  the  Year  1900, 

J.  G.  L.,  LXXVII-1979-992 

Paris  Gas  Company — Report  and  Account  for  the  Year  1900, 

f.  G.  L.,  LXXVII-1980-1072 
Analysis  of  the  Newcastle-upon-Tyne  and  Gateshead  Gas  Company’s  Accounts, 

G.  W.,  XXXIV-876  660 

Analysis  of  the  Hey  wood  Gorporation  Gas  Accounts,  G.  W.,  XXXIV-880-853 
Analysis  of  the  Bolton  Corporation  Gas  Accounts,  G.  W.,  XXXIV-881-888 
Analysis  of  the  Lancaster  Corporation  Gas  Accounts,  G.  W.,  XXXIV-881-889 
Analysis  of  the  Wigan  Corporation  Gas  Accounts,  G.  W.,  XXXI V-882-969 
Analysis  of  the  Stafford  Corporation  Gas  Accounts,  G.  W.,  XXXI V-883-999 
Edinburgh  and  Leith  Gas  Gommissioners,  J.  G.  L.,  LXXVlII-i990-42 

Analysis  of  the  Gas  Light  and  Goke  Company’s  Accounts, 

G.  W.,  XXXV-888-138 

Analysis  of  the  Golne  Gorporation  Gas  Accounts,  G.  W.,  XXXV-889-171 

Analysis  of  the  Brentford  Gas  Company’s  Accounts,  , G.  W.,  XXXV-891-249 
Analysis  of  the  Salford  Gorporation  Gas  Accounts,  G.  W.,  XXXV-892-283 
Analysis  of  the  Crystal  Palace  District  Gas  Company’s  Accounts, 

G.  W.,  XXXV-893-318 

Analysis  of  the  Croydon  Commercial  Gas  Company’s  Accounts, 

G.  W.,  XXXV-893-319 

Analysis  of  the  Manchester  Corporation  Gas  Accounts, 

G.  W.,  XXXV-897-486 

Analysis  of  the  Oldham  Corporation  Gas  Accounts,  G.  W.,  XXXV-897-487 

PROCESS. 

Relating  to  Special  Methods  of  Gas  Production. 

The  Production  of  Water  Gas  by  the  Dellwik-Fleischer  Process, 

Letter  from  “C.  E.,”  J.  G.  L.,  LXXVI-195 1-847 
Manufacture  of  Water  Gas,  Slocum  F.  L,  Patent  Specification. 

J.  G.  L.,  LXXVI- 1952-905 ; 1955-1094 
On  Water  Gas,  M.  Henri  Sospisio  (Abstract),  G.  W.,  XXXHI-848-582 

Illuminating  Gas  from  Sewage  Sludge  and  Coal  Owners’  Combination, 
Edward  A.  Harman,  J.  G.  L.,  LXXVI-1955-1095, 1 105 
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Illuminating  Gas  from  Sewage  Sludge,  X.  Y.  Z, 

J.  G.  L.,  LXXVI-1956-1140;  A.  G.  L.  J.,  LXXl  11-22-851 
Coke-Ovens  as  Gas-Works,  Dr.  H.,  Wiechell,  A.  M.  I.  W.,  LXVIII-7-198 ; 

J.  G.  L.,  LXXVI-1956-1 148 ; P.  A.,  XIX-3-55 
Dr.  Bunte  on  the  Supply  of  Mixtures  of  Coal  Gas  and  Water  Gas. 

A/fs(.  Trans,  of  a Communication  to  the  German  .4ss’n.  of  Gas  and  fVater 
Engineers,  J.  G.  L.,  LXXVI-1959-1332 

Editorial,  J.  G.  L.,  LXX\'I-i959-i3i8 
Benzolized  Water  Gas  at  Erfurt,  J.  G.  L.,  LXX\'I-i96o-i386 

Oil  and  Carburetted  Water  Gas,  A.  G.  Glasgow,  Communication, 

J.  G.  L.,  LXXVI-1960-1402 
Generating  Gas  from  Wood,  James  M.  Neil,  P.  A.,  XIX-1-2 

Enrichment  of  Gas,  F.  W.  C.  Schniewind,  J.  G.  L.,  LXXVI-1962-1522 

Theory  of  the  Water-Gas  Process,  Drs.  H.  Strache  and  R.  Jahoda, 

(Abstract  'I’rans.) 

J.  G.  L.,  LXXVII- 1964-27 ; 1965-87;  1966-145;  1967-208;  1968-275;  1970- 
401. 

The  Duff  Gas  Producer  and  Ammonia  Recovery  Plant, 

A.  G.  L.  J.,  LXXIV-4-28 

Mr.  W.  Baxendale  on  Carburetted  Water  Gas, 

J.  G.  L.,  LXX\TI-i967-2io;  G.  W.,  XXXI V-862-123 
Production  of  Water  Gas  from  Bituminous  Coal,  A.  J.  Boult, 

J.  G.  L.,  LXXVl  1-1969-339 
Mr.  S.  Cutler,  Jun.,  on  Carburetted  Water  Gas,  J.  G.  L.,  LXXVH-1973-619 
Boston  (U.  S.  A.),  Coke-Oven  Gas  Plant, 

J.  G.  L.,  LXXVn-1973-616  ; 1974-679;  1975-749;  1976-820. 
Otto-Hoffman  Coke  Oven  Practice,  Dr.  F.  Schniewind, 

A.  G.  L.  J.,  LXXIV-12-444 
Professor  Lewes’s  Latest  Patent,  J.  G.  L.,  LXXVl  I- 1976-820 

By-Product  Coke  Ovens  or  Improved  Coal  Gas  Works  for  a City  Supply — A 
Comparison,  Frederic  Egner,  A.  G.  L.  J.,  LXXIV-i6-6io 

Water  Gas  and  Other  Combustible  Gases,  Herr  Job.  Korting, 

J.  G.  L.,  LXXVII-1981-1125  ; 1982-1223;  1984-1377 
Mond  Gas  for  the  Midlands,  G.  W.,  XXXIV-876-710 ; 877-745;  878-781 

Notes  on  Water  Gas  Manufacture,  Thos.  Holgate, 

G.  W.,  XXXIV-876-674;  j.  G.  L.,LXXVII-i982-i2o6 
Some  Notes  on  the  Conditions  which  Prevail  Within  a Carburetted  Water  Gas 
Plant,  W.  J.  Atkinson  Butterfield, 

G.  W.,  XXXIV-876-698 ; J.  G.  L.,  LXXVn-1983-1299 

Mond  Gas  Bill, 

J.  G.  L.,  LXXVn-1982-1235  ; 1983-1322;  1984-1387;  1985-1449 
Mond  Gas,  Editorial,  P.  A.,  XIX- 11-225 

The  Loomis  Gas-Producing  Plant,  J.  G.  L.,  LXXVII-i985-r446 

Coke-Oven  vs.  Gas-Works  Coal  Carbonizing  Plant, 

J.  G.  L.,  LXXVII-1987-1564 

Manufacture  of  Gas  and  Coke — Johnson,  J.  Y.,  Patent  Specification, 

J.  G.  L.,  LXXVII-i987-i572 
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Generation  and  Supply  of  Gas  for  Power  Purposes — Pintsch,  J. 

Patent  Specification,  J.  G.  L.,  LXXVII-1987-1573 

British  Water-Gas  Practice,  Robert  Porter, 

G.  W.,  XXXIV-882-938 ; J.  G.  L.,  LXXVII-1988-1654 
Comparisons  of  Different  Heating  and  Lighting  Gas,  Herr  Joh.  Kdrting, 

G.  W.,  XXXV-885-13 

Production  of  Lighting  Gas  from  Smoke,  J.  G.  I..,  LXXVIII-1991-83 

By-Product  Coke  Ovens  in  the  United  States,  Dr.  F.  Schniewind, 

A.  G.  L.  J.,  LXXV-5-165;  P.  A.,  XIX-16-350 
Dr.  Bueb  on  Dellwik  Water  Gas,  G,  W.,  XXXV-890-200 

The  Economical  Production  of  Diluting  Gases,  C.  B.  Tully, 

J.  G.  L.,  LXXVHI-1997-450;  A.  G.  L.  J.,  LXXV-12-443; 

G.  W.,  XXXV-891-241 

The  Delhvik-Fleischer  Water-Gas  Plant,  Emile  Demenge, 

P.  A.,  XIX-17-368 
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lenvereins,  herausgegeben  von  Dr.  M.  Altschul,  Dr.  Karl  Scheel,  Pro- 
fessor Dr.  J.  n.  Vogel.  Band  I,  Jahrgang  1889.  Halle  A.  S : Carl 
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‘ Practical  Gas-Fitting  (Including  Gas  Manufacture.)”  With  numer- 
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23rd  street,  above  Race,  Philadelphia,  Pa.,  Manufacturer  of 
Fire  Bri<'k  and  Clay  Retorts. 

Bowen,  William  S.  October  15,  1890. 

139  28th  street,  Newport  News,  Ya.,  P.  O.  Box  425,  Superin- 
tendent of  Newport  News  Gas  Co. 

Bowes,  M.  October  20,  1897. 

Raleigh,  N.  C.,  Superintendent  Pvalelgh  Gas  Co. 

Bradley,  Fred  L.  October  16,  1889. 

99th  street  and  Second  avenue,  New  York,  N.  Y.,  Superin- 
tendent of  99th  street  station.  Consolidated  Gas  Co. 

Bradley,  William  H.  May  12,  1875. 

4 Irving  place,  New  York,  N.  Y.,  Chief- Engineer  of  Consoli- 
dated Gas  Co. 

Branch,  A.  H.  October  19,  1892. 

637  1 6th  avenue,  Denver,  Col, 

Bredel,  Frederick.  October  21,  1885. 

1 18  Farwell  avenue,  Milv/aukee,  Wis.,  P.  O.  Box  232,  Gas 
Engineer  and  Contractor. 

Britton,  John  A.  October  16,  1895. 

Oakland,  Cd.,  President  of  Oakland  Gas  Light  and  Heat  Co. 
Brown,  Ernest  C.  October  19,  1887. 

280  Broadway,  New  York,  N.  Y.,  Pub]i.sher  of  Progressive 
Age. 

Brown,  Rezeau  B.  October  27,  1896. 

182  Wisconsin  street,  Milv/aukee,  Wis.,  Engineer  Milwaukee 
Gas  Light  Co. 

Brown,  W.  O.  October  16,  1901. 

Phillipsburg,  N.  J.,  Superintendent  of  People’s  Light,  Heat  & 
Power  Co. 

Brundrett,  E.  L.  October  18,  1899. 

1401  Arch  street,  Philadelphia,  Pa.,  P.  O.  Box  1564,  General 
Auditor  of  The  United  Gas  Improvement  Co. 
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Buck,  David,  Jr.  October  i8,  1899. 

224  Bridge  street,  Phoenixville,  Pa.,  Superintendent  of  the 
(Consolidated  Schuylkill  Gas  Company. 

Buck,  H.  M.  October  19,  1898. 

Waukesha,  Wis.,  P.  O.  Box  316,  Superintendent  of  W'aukesha 
American  Gas  Co. 

Buckman,  James.  Octo!;er  15,  1890. 

S.  E.  corner  8th  and  (ireen  streets,  Philadelphia,  Pa.,  Mana- 
ger Bristol  Gas  Light  Co. 

Burke,  James  E.  October  16,  1895. 

Princeton,  X.  J.,  P.  O.  Box  637,  Secretary  and  'hreasurer  of 
Princeton  Gas  J^ight  Co. 

Burrage,  Albert  C.  (October  20,  1897. 

24  West  street,  Boston,  Mass.,  President  Boston,  Roxbury, 
Dorchester,  South  Boston  and  Bay  State  (of  Mass.)  Gas  Light 
Companies. 

Burrage,  Charles  D.  October  16,  1901. 

24  West  street,  Boston,  Mass., Vice-President  and  Secretary  of 
the  Boston  Gas  Light  Co.,  South  Boston  Gas  Light  Co.,  Rox- 
bury (Oas  Light  Co.  and  the  Bay  State  Gas  Co. 

Burrows,  C.  E.  October  17,  1900. 

Walla  Walla,  Wash.,  Secretary  and  Superintendent  Walla 
Walla  Gas  and  Electric  Company. 

Bush,  John  F.  October  17,  1900. 

IT  18  North  St.  Paul  street,  Rochester,  N.  Y.,  Secretary  Brock- 
port  Gas  Light  Co.,  Brockport,  N.  Y. 

Bush,  John  S.  October  17,  1883. 

AVestchester,  New  York  City,  N.  Y. 

Bush,  Robert  W.  October  19,  1892. 

i2th  street  and  Gowanus  Canal,  Brooklyn,  N.  Y.,  Engineer 
of  Metropolitan  Works,  Brooklyn  Union  Gas  Co. 

Butterworth,  C.  W.  October  16,  1901. 

St.  Albans,  Vt.,  Superintendent  of  St.  Albans  Gas  Light  Co. 

Butterworth,  Irvin.  October  16,  1889. 

405  17th  street,  Denver,  Col.,  Vice-President  and  General 
Manager  The  Denver  Gas  & Electric  Co. 
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Byers,  C.  A.  October  i8,  1894. 

Toledo,  Ohio,  Consulting  Engineer  of  Bristol  Gas  Light  Co. 

Byrne,  Thomas  E.  October  18,  1882. 

First  ave.  and  55th  street,  Brooklyn,  N.  Y.,  Engineer  of  the 
Kings  County  Gas  and  Illuminating  Co. 

Cabot,  John.  October  19,  1884. 

553  West  33d  street.  New  York,  N.  Y.,  Manufacturer  of  Trays 
for  Gas  Works. 

Calhoun,  Robert.  October  17,  1900. 

401  Centre  ave.,  Bay  City,  Mich.,  Superintendent  Bay  City 
Gas  Company. 

Callahan,  W.  P.  October  19,  1881. 

901  East  3rd  street,  Dayton,  Ohio,  Director  of  Dayton  Gas 
Light  & Coke  Co. 

Callanan,  John  M.  October  18,  1899. 

517  Market  street,  Chester,  Pa.,  Superintendent  of  the  Dela- 
ware County  Gas  Co. 

Callender,  Elbert  P.  October  17,  1894. 

32  Pine  street.  New  York,  N.  Y.,  Editor  of  Americmi  Gas 
Light  Jour7ial. 

Capelle,  George  S.  October  19,  1887. 

827  Market  street,  Wilmington,  Del.,  Vice-President  of  Wil- 
mington Coal  Gas  Co. 

Cardall,  J.  H.  October  18,  1893. 

Cor.  Main  and  Mill  streets,  Memphis,  Tenn.,  Superintendent 
of  New  Memphis  Gas  Co. 

Carpender,  William.  October  27,  1896. 

32  Pine  street.  New  York,  N.  Y.,  President  Kingston  Gas 
Light  Co. 

Cartwright,  William.  April  16,  1873. 

3413  Baring  street,  Philadelphia,  Pa. 

Case,  Willard  E.  October  16,  1901. 

Auburn,  N.  Y.,  Vice-President  of  American  Light  & Trac- 
tion Co. 

Cathels,  Edmund.  October  27,  1896. 

Hamilton,  Ont.,  Superintendent  and  Engineer  of  Hamilton 
Gas  Light  Co. 
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Cathels,  Wm.  M.  October  19,  1898. 

48  George  street,  Brantford,  Ont.,  P.  O.  Box  270,  Manager 
Brantford  Gas  Co.,  Ltd. 

Chandler,  Frank  E.  October  16,  1901. 

Medford,  Mass.,  President  and  General  Manager  of  Malden 
& Melrose  Gas  Light  Co, 

Childs,  Arthur  E.  October  16,  1901. 

23  Central  street,  Boston,  Mass.,  President  of  Delaware  Gas 
Light  Co.  (Easton,  Pa.) 

Chollar,  Byron  E.  October  17,  1888. 

714  Locust  street,  St.  Louis,  Mo.,  Engineer  of  Laclede  Gas 
Light  Co. 

Clabaugh,  G.  W.  October  16,  1901. 

Omaha,  Neb.,  Secretary  of  the  Omaha  Gas  Company. 

Clahan,  John  J.  October  19,  1898. 

133  Whitney  place,  Buffalo,  N.  Y , Superintendent  of  People’s 
Gas  Light  & Coke  Co. 

Clark,  I'hos.  H.  October  16,  1901. 

Spencer,  Mass.,  Superintendent  of  Spencer  Gas  Co, 

Clark,  Walton.  October  15,  1884. 

Broad  and  Arch  streets,  Philadelphia,  Pa.,  P.  O.  Box  1564, 
General  Superintendent  of  the  United  Gas  Improvement  Co. 
Clarke,  George  S.  October  17,  1888. 

loth  and  Walnut  streets,  Kansas  City,  Mo.,  Superintendent 
of  Kansas  City,  Mo.,  Gas  Co. 

Clary,  Edward  I).  October  21,  1891. 

914  North  6th  street,  Burlington,  Iowa,  Secretary  and  Super- 
intendent of  Burlington  Gas  Light  Co. 

Clements,  John,  October  19,  1898. 

134  Central  avenue,  Salinas,  Monterey  Co.,  Cal.,  P.  O.  Box 
165,  Superintendent  Salinas  City  Light  & Water  Co. 

Cline,  W.  B.  October  19,  1898. 

457  South  Broadway,  Los  Angeles,  Cal.,  President  and 
General  Manager  of  Los  Angeles  Lighting  Co. 

Coates,  John  R.  October  17,  1894. 

23  Sparks  street,  Ottawa,  Canada,  President  of  Ottawa  Gas 
Co. 
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Cocke,  J.  T.  Bowdoin.  October  20,  1897. 

Birmingham,  Ala.,  care  Ford,  Bacon  & Davis. 

Coffin,  John  A,  October  20,  1886, 

Duncan  street,  Gloucester,  Mass.,  Superintendent  and  Agent 
of  Gloucester  Gas  Light  Co. 

Coggshall,  H.  F.  May  13,  1874. 

376  Main  street,  Fitchburg,  Mass.,  B.  O.  Box  633,  General 
Manager  and  Treasurer  of  Fitchburg  Gas  & Electric  Light 
Co. 

Collins,  Charles  R.  October  15,  1890. 

Globe  Building,  Seattle,  Wash.,  Consulting  Engineer. 
^Collins,  David  J.  October  17,  1894.  October  16,  1901. 

1403  Arch  street,  Philadelphia,  Pa.,'  P.  O.  Box  1564,  Sales 
Agent  and  Consulting  Engineer  of  the  United  Gas  Improve- 
ment Co. 

Collins,  Henry  P.  October  17,  1900. 

Little  Fails,  N.  Y.,  General  Superintendent  of  Herkimer 
County  Light  & Power  Co. 

Collins,  John.  October  21,  1891. 

I Mt.  William  street.  Port  Jervis,  N.  Y.,  P.  O.  Box  972, 
Superintendent  of  Port  Jervis  Gas  Co. 

Cooke,  Alfred  S.  October  18,  1899. 

40  Wall  street.  New  York,  N.  Y.,  Auditor  of  the  Union  Gas 
& Electric  Co. 

Cooper,  William  H.  October  18,  1899. 

Amsterdam,  N.  Y.,  Superintendent  of  Chuctanimda  Gas 
Light  Co. 

Corbett,  Charles  H.  October  18,  1882. 

428  Lafayette  avenue,  Brooklyn,  N.  Y.,  P.  O.  Station  G, 
Vice-President  of  Continental  Iron  Vforks. 

Cosgrove,  W.  L.  October  20,  1886. 

Alabama  and  Broad  streets,  Atlanta,  Ga.,  Secretary  of  Atlanta 
Gas  Light  Co. 

Cowdery,  Edward  G.  October  21,  1885. 

182  Wisconsin  street,  Milwaukee,  Whs.,  P.  O.  Box  65,  General 
Manager  of  Milwaukee  Gas  light  Co. 

*First  date  is  that  of  election  to  membership  in  the  Association  ; second  that  of  trans- 
fer from  Associate  to  Active  Membership. 
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Coyle,  Patrick.  October  19,  1881. 

27  Arlington  avenue,  Charlestown,  Mass.,  General  Superin- 
tendent of  Charlestown  Gas  & Electric  Co. 

Crafts,  H.C.  October  16,  1901. 

216  Main  street,  Northampton,  Mass.,  Superintendent  of 
Northampton  Gas  Light  Co. 

Cressler,  Alfred  D.  October  18,  1882. 

Calhone  and  Murray  streets.  Fort  Wayne,  Ind.,  President  and 
General  Manager  of  Kerr-Murray  Manufacturing  Co. 

Crisfield,  James  A,  P.  October  15,  1890. 

Broad  and  Arch  streets,  Philadelphia,  Pa.,  P.  O.  Box  1564, 
Engineer  of  Design  of  the  United  Gas  Improvement  Co. 

Crockett,  Joseph  B.  October  17,  1883. 

415  Post  street,  San  Francisco,  Cal.,  President  and  Engineer 
of  San  Francisco  Gas&  Electric  Co. 

Cross,  Philip.  October  19,  1898. 

405  17th  street,  Denver,  Col.,  Manager  New  Business  Depart- 
ment The  Denver  Gas  & Electric  Co. 

Curley,  Thomas.  October  15,  1879. 

827  Market  street,  Wilmington,  Del.,  Superintendent  of  Wil- 
mington Coal  Gas  Co. 

Curran,  G.  W.  October  16,  1901. 

1 15  Hawthorne  avenue,  Yonkers,  N.  Y.,  Auditor  of  West- 
chester Lighting  Co. 

Curtis,  Samuel  Philip.  October  20,  1897. 

222  South  3rd  street,  Philadelphia,  Pa.,  General  Superintend- 
ent of  the  American  Gas  Co. 

Daly,  David  R.  October  21,  1885. 

Green  and  Essex  streets,  Jersey  City,  N.  J.,  Vice-President 
and  Treasurer  of  J.  FI.  Gautier  cV  Co. 

Daniels,  John  M.  October  15,  1890. 

1330  Main  street,  Columbia,  S.  C.,  P.  O.  Lock  Box  152, 
Superintendent  and  Agent  of  the  Columbia  Gas  Light  Co. 
Davies,  H.  W.  October  17,  1900. 

Keyport,  N.  J.,  P.  O.  Box  388,  Manager  and  Treasurer  of 
Standard  Gas  Co.  of  Keyport,  Matawan  and  South  Amboy, 
N.  J. 
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Davis,  Fred  J.  October  20,  1875. 

74  Montgomery  street,  Boston,  Mass.,  P.  O.  Box  1297,  Con- 
structing Engineer  of  Davis  & Farnum  Mfg.  Co.,  Waltham, 
Mass. 

Dawes,  Beman  G.  October  19,  1898. 

Marietta,  Ohio,  President  and  Treasurer  Newark  Gas  Light 
& Coke  Co.  and  Lansing  Gas  Light  Co. 

Dawes,  Rufus  C.  October  17,  1900. 

1611  Benson  avenue,  Evanston,  III.,  President  and  Treasurer 
Northwestern  Gas  Light  & Coke  Company. 

Dawson,  Geo.  H.  October  16,  1901. 

285  Court  street,  Binghamton,  N.  Y.,  Superintendent  of  Bing- 
hamton Gas  Works. 

Dell,  John.  October  21,  1885. 

41 1 Olive  street,  St.  Louis,  Mo.,  President  and  General  Man- 
ager Missouri  Fire  Brick  Co. 

Diall,  M.  N.  October  18,  1876. 

507  Ohio  street,  Terre  Haute,  Ind.,  General  Manager  of  Citi- 
zens’ Gas  and  Fuel  Co. 

Dickey,  Charles  H.  October  17,  1883. 

North  and  Saratoga  streets,  Baltimore,  Md.,  P.  O.  Box  773, 
General  Manager  Maryland  Meter  and  Mfg.  Co. 

Dickey,  Robert  R.  October  19,  1881. 

S.  W.  cor.  Main  and  2d  streets,  Dayton,  Ohio,  President  of 
Dayton  Gas  Light  & Coke  Co. 

Dixon,  J.  Alfred.  October  19,  1892. 

160  Broadway,  New  York,  N.  Y.,  Engineer  of  Pintsch  Com- 
pressing Co. 

Dixon,  Robert  M.  October  15,  1890. 

160  Broadway,  New  York,  N.  Y.,  2nd  Vice-President  and 
Manager  of  Pintsch  Compressing  Co. 

Doherty,  Henry  L.  October  27,  1896. 

40  Wall  street.  New  York,  N.  Y.,  President  of  Madison  (Wis.) 
Gas  & Electric  Co. 

Dole,  Charles  E.  October  16,  1901. 

Bangor,  Me.,  Superintendent  of  Bangor  Gas  Light  Co. 
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Dole,  Walter  S.  October  27,  1896. 

321  Market  street,  San  Francisco,  Cal.,  Superintendent  of  the 
Independent  Gas  and  Power  Co. 

Donahue,  E.  J.  October  19,  1898. 

N.  W.  Cor.  Broad  and  Arch  streets,  Philadelphia,  Pa.,  P.  O. 
Box  1564,  Engineer  Assistant  to  Superintendent  of  Works, 
The  United  Gas  Improvement  Co. 

Doty,  Paul.  October  27,  1896. 

230  Woodward  avenue,  Detroit,  Mich.,  Secretary  and  Gen- 
eral Manager  of  Detroit  City  Gas  Co. 

Douglas,  Henry  W.  October  21,  1891. 

21 1 East  Huron  street,  Ann  Arbor,  Mich.,  Manager  of  Ann 
Arbor  Gas  Co. 

Douthirt,  W.  F.  October  19,  1898. 

40  VVall  street.  New  York,  N.  Y.,  President  of  St.  Joseph 
(Mo.)  Gas  Company. 

Dunbar,  Carl  H.  October  18,  1893. 

167  Du  Page  street,  Elgin,  111.,  P.  O.  Box  1987,  Superintend- 
ent of  Elgin  American  Gas  Co. 

Dunbar,  James  W.  October  17,  1894. 

Sycamore  and  7th  streets,  New  Albany,  Ind.,  Superintendent 
of  New  Albany  Gas  Light  & Coke  Co. 

Dunderdale,  Thos.  October  19,  1898. 

190  Ottawa  street,  Ottawa,  Canada,  Superintendent  Ottawa 
Gas  Company. 

Dunn,  Frank  S.  October  16,  1901. 

1 13 1 Broadway,  Albany,  N.  Y.,  Superintendent  of  Municipal 
Gas  Company  of  Albany. 

Dusenberry,  J.  P.  October  16,  1901. 

Newark,  N.  J.,  Secretary  of  the  Essex  & Hudson  Gas  Co. 

Dutton,  Lewis  R.  October  19,  1898. 

Wyncote,  Pa.,  P.  O.  Box  150,  Superintendent  of  the  Jenkin- 
town  & Cheltenham  Gas  Company. 

Dutton,  R.  Hayes.  October  17,  1900. 

Hanover,  Pa.,  P.  O.  Box  202,  Superintendent  of  The  Hanover 
Gas  Company. 


ccii 

Eakin,  John  W.  October  17,  1894. 

709  Ohio  Levee  street,  Cairo,  III.,  Secretary  and  Superintend- 
ent of  Cairo  City  Gas  Co. 

Earnshaw,  Edward  H.  October  18,  1899. 

2 2d  and  Filbert  streets,  Philadelphia,  Pa.,  Assistant  En- 
gineer of  Works  of  the  Philadelphia  Gas  Works,  the  United 
Gas  Improvement  Company. 

Eaton,  W.  M.  October  18,  1899. 

260  E.  Main  street,  Jackson,  Mich.,  General  Manager  of  the 
Jackson  Gas  Company. 

Edwards,  George  B.  October  18,  1882. 

1 13  Chambers  street.  New  York,  N.  Y.,  Agent  of  Goodwin 
Meter  Co. 

Egner,  Frederic.  October  16,  1899. 

Norfolk,  Va.,  Engineer  with  Wm.  Henry  White.  Address 
care  of  G.  H.  Brown,  188  Water  street,  Morristown,  N.  ]. 
Eichbaum,  Frederick  H.  October  16,  1889. 

loi  Devisadero  street,  San  Francisco,  Cal.,  Engineer  and 
Superintendent  of  Pacific  Gas  Improvement  Co. 

Eilbeck,  Arthur  B.  October  16,  1892. 

40  Wall  street.  New  York,  N.  Y. 

Elkins,  George  W.  October  20,  1886. 

423  Walnut  street,  Philadelphia,  Pa.,  Manufacturer  of  Coal 
Tar  Products, 

Elkins,  William  L.,  Jr.  October  20,  1886. 

36  Wall  street.  New  York,  N.  Y.,  President  of  United  Coke 
& Gas  Co. 

Elies,  Edward  J.  October  18,  1899. 

Evansville,  Ind.,  Superintendent  of  the  Evansville  Gas  and 
Electric  Light  Co. 

Evans,  Charles  H.  October  16,  1889. 

300  53d  street,  Chicago,  Ilk,  Engineer  and  General  Superin- 
tendent of  Mutual  Fuel  Gas  Co. 

Eysenbach,  Ernest  E.  October  16,  1901. 

Columbus,  Ohio,  Superintendent  of  Columbus  Gas  Company. 
Faben,  Charles  R.,  Jr,  October  21,  1885. 

327  South  Erie  street,  Toledo,  Ohio,  General  Manager  of 
Toledo  Gas  Light  and  Coke  Co. 
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Ferrier,  James.  October  i6,  1895. 

1149  Broad  Street,  Columbus,  Ca.,  P.  O.  Box  316,  Superin- 
tendent of  the  Gas  Light  Co.  of  Columbus. 

Findlay,  J.  H.  October  18,  1882. 

17  Franklin  street,  Ogdensburg,  N.  Y.,  with  Kern  Incandes- 
cent Gas  Ivight  Company. 

Fitz,  Robert  F.  October  15,  1890. 

361  Douglas  avenue,  Elgin,  111. 

Flemming,  Dudley  D.  October  13,  1880. 

249  Washington  street,  Jersey  City,  N.  J.,  Gas  Engineer. 
Floyd,  Frederick  W.  October  18,  1882. 

742  East  1 2th  street,  New  York,  N.  Y.,  Gas  Engineer  of  the 
Quintard  Iron  Works 
Fodell,  William  P.  October  15,  1879. 

50  Laurel  street,  Philadelphia,  Pa.,  Secretary  and  Treasurer 
of  Northern  Liberties  Gas  Co. 

Forbes,  Charles.  October  16,  1901. 

London,  Ontario,  Canada,  Superintendent  of  City  Gas  Co. 
Forbes,  James.  October  16,  1889. 

619  Cherry  street,  Chattanooga,  Tenn.,  Superintendent  of 
Chattanooga  Gas  Light  Co. 

Forstall,  Alfred  E.  October  17,  1888. 

Montclair,  N.  J.  Office  address,  58  William  street.  New 
York,  N.  Y.  Secretary  of  the  Trustees  Gas  Educational 
Fund.  Consulting  Gas  Engineer. 

Forstall,  Walton.  October  16,  1895. 

Broad  and  Arch  streets,  Philadelphia,  Pa.,  P.  O.  Box  1564, 
Assistant  Engineer  of  Distribution,  Philadelphia  Gas  Works, 
United  Gas  Im  rovement  Co. 

Foss,  Eugene  N.  October  19,  1892. 

8 Everett  street,  Jamaica  Plain,  Mass.,  President  of  Jamaica 
Plain  Gas  Light  Co. 

Fowler,  John.  October  15,  1879. 

39  Laurel  street,  Philadelphia,  Pa.,  Deily  & Fowler,  Laurel 
Iron  Works. 

Fowler,  Samuel  J.  October  21,  1891. 

Boston,  Mass.,  Treasurer  and  Agent  of  the  Charlestown  Gas 
and  Electric  Co. 
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Frost,  William  H.  October  15,  1879. 

II  East  Wall  street,  Fort  Scott,  Kan.,  P.  O.  Box  463,  Presi- 
dent of  Fort  Scott  Light  and  Fuel  Co. 

Frueauff,  Frank  W.  October  17,  1900. 

405  17th  street,  Denver,  Col.,  Secretary  Denver  Gas  and 
Electric  Company. 

Ganser,  Herbert  H.  October  16,  1901. 

Norristown,  Pa.,  Superintendent  of  Gas  Company  of  Mont- 
gomery County. 

Gartley,  Alonzo.  October  19,  1898. 

King  and  Alekea  streets,  Honolulu,  H.  I.,  P.  O.  Box  144, 
General  Manager  of  Hawaiian  Electric  Co.,  Ltd. 

Gartley,  William  H.  October  21,  1885. 

1401  Arch  street,  Philadelphia,  Pa.,  Engineer  of  Works  for 
Philadelphia,  The  United  Gas  Improvement  Co. 

Gates,  Frederick  W.  May  13,  1874. 

17  Herkimer  street,  Hamilton,  Ontario,  Can.,  President  of 
Hamilton  Gas  Tdght  Co. 

Geggie,  David  H.  October  19,  1881. 

No.  2 Place  d’Orleans,  Quebec,  Canada,  P.  O.  Box  207, 
Secretary  and  Manager  of  the  Quebec  Gas  Co. 

George,  d'hos.  L.  October  18,  1899. 

N.  W.  cor.  Broad  and  Arch  streets,  Philadelphia,  Pa.,  Gen- 
eral Agent  of  the  Philadelphia  Gas  Works,  The  United  Gas 
Improvement  Co. 

Gerould,  Charles  L.  October  17,  1883. 

Galesburg,  111.,  Manager  of  Galesburg  Gas  and  Electric  Light 
Co. 

Gibbons,  P.  H.  October  18,  1893. 

2017  Morris  street,  Philadelphia,  Pa.,  Main  Foreman  The 
United  Gas  Improvement  Co. 

Gibbs,  W.  W.  October  20,  1886. 

850  Drexel  Building,  Philadelphia,  Pa.,  Chairman  of  Manag- 
ing Committee,  The  United  Gas  Improvement  Co. 

Giblin,  John  A.  October  21,  1891. 

10  East  Main  street,  Ilion,  Herkimer  Co  , N.  Y.,  P.  O.  Box 
513,  Superintendent  Herkimer  County  Light  and  Power  Co. 
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Gifford,  Nathaniel  W.  October  21,  1891. 

New  Bedford,  Mass.,  Superintendent  of  New  Bedford  Gas  and 
Edison  Light  Co. 

Gimper,  John.  October  15,  1890. 

Galveston,  Texas,  Superintendent  of  Galveston  Gas  Co. 
Glasgow,  Arthur  G.  October  19,  1887. 

38  Vi(  toria  street,  London,  S.  \V.,  England,  Humphreys  N' 
Glasgow,  London  and  New  York. 

Glass,  Sheldon  J.  October  20,  1897. 

182  Wisconsin  street,  Milwaukee,  Wis.,  P.  O.  Box  65,  Secre- 
tary and  Treasurer  Milwaukee  Gas  Light  Co. 

Golden,  John  W.  October  18,  1899. 

Savannah,  Ga.,  Secretary  of  the  Mutual  Gas  Light  Co. 
Goodnow,  (jeorge  F.  October  16,  1901. 

Waukegan,  111.,  General  Manager  of  the  North  Shore  Gas 
Co. 

Gould,  John  A.  October  16,  1901. 

24  West  street,  Boston,  Mass.,  Chief  Engineer  of  the  Brook- 
line and  Dorchester  Gas  Light  Companies. 

Graf,  Carl  H.  October  19,  1892. 

1 14  Main  street,  Hackensack,  N.  J.,  Engineer  of  Gas  Depart- 
ment of  The  Gas  and  Electric  Company  of  Bergen  County. 
Graham,  Malcolm  Montrose.  October  18,  1899. 

340  Third  avenue.  New  York,  N.  Y.,  Secretary  and  Treasurer 
of  the  New  Amsterdam  Gas  Co. 

Graves,  Henry  C.  October  17,  1883, 

S.  W.  cor.  Main  and  2d  streets,  Dayton,  Ohio,  Vice-President 
of  Dayton  Gas  Light  and  Coke  Company. 

Green,  James.'  October  21,  1885. 

915  Wainwright  Building,  St.  Louis,  Mo.,  President  of  Sedalia 
Gas  Co.,  Moberly  Gas  and  Electric  Co.,  and  Greencastle  Gas 
and  Electric  Light  Co. 

Greenough,  Malcolm  S.  October  16,  1878. 

356  Superior  street,  Cleveland,  Ohio,  President  Cleveland  Gas 
Light  and  Coke  Co. 

Gribbel,  John.  October  17,  ^^883. 

1513  Race  street,  Philadelphia,  Pa.,  of  John  J.  Griffin  & Co., 
Meter  Manufacturers. 
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Guldlin,  Olaf  N.  October  21,  1891. 

157  West  Berry  street,  Fort  Wayne,  Ind.,  President  and  En- 
gineer of  Western  Gas  Construction  Co. 

Gwynn,  J.  W.  October  15,  1890. 

Bucyrus,  Ohio,  P.  O.  Box  65,  Manager  of  The  Bucyrus  Gas 
and  Electric  Light  Co. 

Hadden,  Tames  M.  October  19,  1898. 

Poughkeepsie,  N.  Y.,  Manager  Poughkeepsie  Gas  Works. 
Haines,  Jansen.  0('tol)er  18,  1899. 

Broad  and  Arch  s reets,  Philadelphia,  Pa.,  (Ms  Engineer  with 
the  Cnited  Gas  Improvement  Co. 

Hall,  Arthur  H.  October  19,  1898. 

350  Alexander  avenue,  New  York,  N.  Y.,  Superintendtnt  of 
Distribution,  Central  Union  Gas  ( o. 

Hambleton,  Francis  H October  17,  188S. 

19  South  stree',  Baltimore,  Md.,  P.  (J.  Box  288.  Chief  Pin- 
■gineer  of  Consolidated  Gas  Co. 

ITamilton,  Douglas^.  October  18  1899. 

1815  Webster  avenue.  New  York,  N.  Y.,  Secretary  and 
Treasurer  of  the  .Northern  Union  Gas  Co. 

Hammatt,  Clarence  S.  October  15,  1890. 

26  Main  street,  Jacksonville,  Fla.,  Superintendent  of  (Citizens’ 
Gas  and  Electric  Co. 

Hanford,  L.  C.  May  13,  1874. 

I ITelden  avenue,  Norwalk,  Conn.,  P O.  Box  402,  Superin- 
tendent of  Norwalk  Gas  Light  Co. 

Harbison,  John  P.  May  13,  1874. 

Hartford,  (mnn.,  President,  Treasurer  and  General  Manager 
Hartford  City  Gas  Light  Co. 

Harper,  George  H.  October  16,  1889. 

2526  Broad  avenue,  Altoona,  Pa.,  Superintendent  Altoona 
Gas  Co. 

Harris,  J.  A.  October  20,  1886. 

1513  Race  street,  Philadelphia,  Pa.,  with  J.  J.  Griffin  & Co., 
Gas  Meter  Manufacturers. 

Hartpence,  C.  C.  October  18,  1899. 

242  Sixth  avenue,  Newark,  N.  Gas  and  Electric  Engineer. 
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Hatstat;  John  W.  October  27,  1896. 

Hartford,  Conn.,  Superintendent  of  Hartford  City  (ias  I.ight 
Co. 

Hauk,  Charles  D.  October  21,  1885. 

860  St.  Nicholas  avenue,  New  York,  N.  Y.,  Vice-President 
and  General  Manager  of  National  Heat  and  Power  Construc- 
tion Co. 

Hayward,  Thomas  J.  October  15,  1884. 

McHenry  and  Scott  streets,  Baltimore,  Md.,  President  of  the 
Spanish  American  Light  and  Power  Co.,  Consolidated,  Hav- 
ana, Cuba. 

Helme,  William  E.  October  20,  i885. 

1339  Cherry  street,  Philadelphia,  Pa.,  Helme  & Mcllhenny, 
Meter  Manufacturers. 

Herron,  J.T.  October  15,  1890. 

186  Main  street,  Buffalo,  N.  Y.,  Engineer  of  the  Buffalo  Gas 
Co. 

Hersh,  Grier.  October  17,  1900. 

York  National  Bank,  York,  Pa.,  President  York  Gas  Company. 
Hickenlooper,  x\ndrew.  May  13,  1874. 

4th  and  Plum  streets,  Cincinnati,  Ohio,  P.  O.  Box  719,  Presi- 
dent of  The  Cincinnati  Gas  and  Electric  Co. 

Hicks,  Richard  S.  October  17,  1894. 

73  Warren  street.  New  York,  N.  Y. 

Higby,  William  R.  October  18,  1888. 

380  Main  street,  Bridgeport,  Conn.,  President  of  Bridgeport 
Gas  Light  Co. 

Highlands,  S.  M.  October  17,  1900. 

Clinton,  Iowa,  President  and  General  Manager  Clinton  Gas 
Light  and  Coke  Co. 

Hill,  William  H.  October  19,  1892. 

40  Water  street,  Boston,  Mass.,  P.  O.  Box  5282,  President  of 
Citizens’  Gas  Light  Co.,  Quincy,  Mass. 

Hilleke,  August  F.  October  16,  1901. 

Everett,  Mass,,  Assistant  Superintendent  of  the  New  England 
Gas  and  Coke  Co. 

Hiramatsu,  Suyekichi.  October  17,  1900. 

Nishikicho,  Tokio,  Japan,  Chief  Engineer  Tokio  Gas  Co. 
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Hofman,  G.  Max.  October  19,  1898. 

Fort  Wayne,  Ind.,  General  Superintendent  Fort  Wayne  Gas 
Co. 

Holden,  Thos.  F.  October  20,  1897. 

i2th  and  M streets,  S.  E.,  Washington,  D.  C.,  Superintendent 
East  Station  Works,  Washington  Gas  Light  Co. 

Holmes,  Rufus  E.  October  18,  1899. 

55  High  street,  Winsted,  Conn.,  Lock  Drawer  D,  Station  A, 
President  of  the  Winsted  Gas  Co. 

Holzer,  Edwin  G.  October  17,  1894. 

Easton,  Pa.,  Superintendent  of  the  Delaware  Gas  Light  Co., 
the  Easton  Gas  Co.  and  the  Easton  Fuel  Gas  Co. 

Hopper,  William  H.  October  18,  1882. 

137  West  Washington  lane,  Germantown,  Philadelphia,  Pa., 
Director  in  Wausau  (VA'is.)  Gas  Light  and  Coke  Co.,  Beloit 
(Wis.)  Gas  Light  and  Coke  Co.  and  Gainesville  (Texas) 
Light  and  Fuel  Co. 

Horton,  Thomas  O.  October  18,  1899. 

264  Bay  street,  Stapleton,  S.  I.,  N.  Y.,  Secretary  and  Manager 
New  York  and  Richmond  Gas  Co. 

Hough,  David  Leavitt.  October  19,  1892. 

13-21  Park  Row,  New  York,  N.  Y.,  President  of  the  United 
Engineering  and  Contracting  Co.,  of  New  York. 

Howes,  R.  V.  October  18,  1899. 

Winston-Salem,  N.  C.,  P.  O.  Box  367,  Superintendent  of  the 
Winston-Salem  Gas  and  Lighting  Co. 

Humphreys,  Alexander  C.  October  20,  1875. 

31  Nassau  street.  New  York,  N.  Y.,  M.  E.,  M.  Inst.  C.  E., 
etc.,  of  Humphreys  & Glasgow,  President  of  Gas  Companies, 
Buffalo,  N.  Y. 

Humphreys,  C.  J.  R.  October  19,  1881. 

370  Essex  street,  Lawrence,  Mass.,  P.  O.  Drawer  K,  Agent 
of  Lawrence  Gas  Co. 

Humphreys,  James  J.,  Jr.  October  19,  1898. 

Worcester,  Mass  , Superintendent  Worcester  Gas  Light  Co. 
Hunt,  A.  G.  B.  October  17,  1900. 

New  London,  Conn.,  General  Manager  New  London  Gas 
and  Electric  Company. 
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Huntington,  Ford.  October  i8,  1899. 

340  Third  avenue,  New  York,  N.  Y.,  Secretary  and  Treasurer 
of  the  New  Amsterdam  Gas  Co. 

Isbell,  Charles  W.  May  12,  1875. 

245  Broadway,  New  York,  N.  Y.,  President  of  Isbell-Porter 
Co  , Gas  Engineers  and  Contractors. 

Jackson,  Walter  M.  October  19,  1887. 

(9  Oliver  street,  Stamford,  Conn.)  New  York,  N.  Y.,  P.  O. 
Box  808. 

Jenkins,  K.  H.  October  21,  1891. 

403  FCast  Houston  street,  San  Antonio,  Tex.,  President  San 
Antonio  Gas  and  Electric  Co. 

Jones,  Edward  C.  October  15,  1879. 

415  Post  street,  San  P'rancisco,  Cal.,  Engineer  of  San  PTan- 
cisco  Gas  & Electric  Co. 

Jones,  T.  C.  October  19,  1898. 

Delaware,  Ohio,  Superintendent  and  Secretary  Delaware  Gas 
Co. 

Jourdan,  Pldward  R.  October  17,  1900. 

4 Irving  Place,  New  York,  N.  Y. , Assistant  General  Sujierin- 
tendent  of  Mains  and  Services  Consolidated  Gas  Company. 

Jourdan,  James  H.  October  21,  1891. 

Nevins  and  Degraw  streets,  Brooklyn,  N.  Y.,  Chief  Engineer 
of  Western  Division  Brooklyn  Union  Gas  Co. 

Kellogg,  L.  L.  October  15,  1890. 

Sioux  City,  Iowa,  Vice-President  and  Manager  of  Sioux  City 
Gas  & Electric  Co. 

Keinpf,  John,  Jr,  October  19,  1898. 

769  Main  street.  Salt  Lake  City,  Utah,  P.  O.  Box  52,  Superin- 
tendent  Gas  Department,  Utah  Light  and  Power  Co. 

Kennedy,  James  S.  October  17,  1900. 

115th  street  and  East  River,  New  York,  N.  Y.,  Superintend- 
ent Standard  Gas  Idght  Company. 

Keppelman,  John  H.  October  21,  1891. 

20  North  5th  street,  Reading,  Pa.,  P.  O.  Box  384,  Superin- 
tendent of  the  Consumers’  Gas  Co. 
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Kingsbury,  Frank  D.  May  13,  1874. 

8 East  Market  street,  Corning,  N.  Y.,  P.  O.  Box  884,  Treas- 
urer and  General  Manager  of  Corning  Gas  Co. 

Klumpp,  John  B.  October  18,  1899. 

20th  street  and  Lincoln  avenue,  Omaha,  Neb.,  Superintend- 
enr  of  the  Omaha  Gas  Company. 

Knapp,  Isaac  N.  October  19,  1898. 

1125  South  28th  street,  Omaha,  Neb. 

Knight.  C.  S.  October  15,  1890. 

Oliver  and  Buchanan  streets.  Fort  Wayne,  Ind.,  Vice-Presi- 
dent Siemens  & Halske  Electric  Co. 

Knight,  Elmer  B.  October  21,  1891. 

Far  Rockaway,  Long  Island,  N.  Y.,  P.  O.  Box  331,  Superin- 
tendent of  the  bown  of  Hempstead  Gas  and  PHectric  light 
Co. 

Knight,  J.  J.  October  16,  1901. 

- Kalamazoo,  Mich.,  General  Manager  of  the  Kalamazoo  Gas  ' 
Company. 

Knowles,  W.  P.  October  27,  1896. 

23  E.  Canal  street,  Richmond,  A^a.,  Superintendent  and 
Engineer  of  City  Gas  Works. 

Konrad,  Augustus.  October  18,  1899. 

40  No.  Washington  street,  Tarrytown,  N.  Y.,  P.  O.  Box  383. 
Kuehn,  Jacob  L.  October  19,  1881. 

33  blast  Philadelphia  street,  York,  Pa.,  P.  O.  Box  344,  Super- 
intendent and  Engineer  ot  York  Gas  Co. 

Lamson,  Charles  D.  October  19,  1881. 

240  Main  street,  Worcester,  Mass.,  President  and  General 
Manager  of  Worcester  Gas  Light  Co. 

Lane,  James  W.  October  21,  1891. 

1046  West  4th  street,  Williamsport,  Pa.,  Superintendent  and 
Engineer  of  Williamsport  Gas  Co. 

Langford,  John  T.  October  17, ‘'H 883. 

70  Kilby  street,  Boston,  Mass.,  Contracting  Engineer. 

Lathrop,  A.  P.  October  18,  1899. 

N.  W.  cor.  6th  and  Jackson  streets,  St.  Paul,  Minn.,  President 
and  General  Manager  St.  Paul  Gas  Light  Co. 
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Lawrence,  W.  F.  October  19,  1898. 

Long  Island  City,  N.  Y.,  care  of  New  Amsterdam  (las  Co., 
Kavenswood  Works. 

Leach,  Henry  B.  October  18,  1882. 

68  Washington  street,  'i'aunton.  Mass.,  P.  O.  Bo.\  76.  Agent 
and  'I'reasurer  of  Taunton  Gas  Light  Co. 

Learned,  Charles  A.  October  27,  1896. 

40  Colony  street,  Meriden,  Conn  , P.  O.  Box  575,  Superinten- 
dent and  Manager  of  Meriden  Gas  Licht  Co. 

Learned,  Everett  C.  October  19,  1881. 

1 18  Maple  street.  New  Britain,  Conn.,  P.  O.  Box  355,  Super- 
intendent of  New  Britain  Gas  Light  Co. 

Learned,  Waldo  A.  October  18,  1882. 

2 lewett  street,  Newton,  Mass.,  General  Superintendent  of 
Newton  & Watertown  Gas  Light  Co. 

Leetch,  John.  October  17,  1894. 

1409  31st  street,  VVashington,  I).  C.,  General  Manager  of 
’.Vashington  Gas  Light  Co. 

Leonard,  Charles  F.  October  18,  1899. 

Fall  River,  Mass.,  Assistant  Superintendent  of  the  Fall  River 
Gas  Works  Co. 

Light,  George.  October  16,  1901. 

205  East  ist  street,  Dayton,  Ohio,  Assistant  Superintendent  of 
the  Dayton  Gas  Light  and  Coke  Co. 

Light,  Joseph.  Oct.  21,  1885. 

203  East  ist  street,  Dayton,  Ohio,  Engineer  and  Superin- 
tendent of  Dayton  Gas  Light  & Coke  Co. 

Lillie,  Lewis.  (Jctober  21,  1891. 

N.  W.  cor.  Broad  and  Arch  streets,  Philadelphia,  Pa.,  Secre- 
tary and  Treasurer  of  the  United  Gas  Improvemeiit  Co. 

Linton,  S.  E.,  Jr.  October  16,  1901. 

Sag  Harbor,  N.  Y.,  Superintendent  of  the  Sag  Harbor  Gas 
Works,  The  United  Gas  Improvement  Co. 

Little,  F.  W.  October  20,  1897. 

125  North  Jefferson  avenue,  Peoria,  111.,  Vice-President, 
Peoria  Gas  and  Electric  Company. 
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Littlehales,  Thomas.  May  13,  1874. 

715  East  Genesee  street,  Syracuse,  N.  Y. 

Littlehales,  Thomas  G.  October  19,  1898. 

Hopkinsville,  Ky.,  P.  O.  Box  284,  Lessee  and  Manager  Hop- 
kinsville Gas  & Lighting  Co. 

Lloyd,  John.  October  27,  1896. 

First  Nat'l  Bank,  Altoona,  Pa.,  President  of  Altoona  Gas  Co. 

Logan,  John  D.  October  18,  1893. 

Brooklyn,  E.  D.,  N.  Y.,  P.  O.  Box  6,  Station  G,  Vice  Presi- 
dent of  Greenpoint  Gas  Light  Co. 

Logan,  Yilliam  J.  October  19,  1892. 

Brooklyn,  E.  D.,  N.  Y.,  P.  O.  Box  6,  Station  G,  Proprietor  of 
Logan  Iron  Works. 

Loomis,  Burdett.  October  15,  1884. 

Hartford,  Conn.,  Builder  of  Water  Gas  Works. 

Lowe,  Thaddeus,  S.  C.  October  20,  1886. 

- Pasadena,  Cal. 

Ludlam,  Edwin.  October  15,  1873. 

180  Remsen  street,  Brooklyn,  N.  Y.,  Secretary  of  Brooklyn 
Union  Gas  Co. 

Lynch,  Eugene  T.  October  16,  1895. 

Detroit,  Mich.,  President  of  Detroit  Gas  Co. 

Lynn,  James  T.  October  17,  1883. 

301  Wayne  Bank  Building,  Detroit,  Mich.,  Gas  Engineer. 
McCleary,  Alexander  J.  October  17,1888. 

22nd  and  Filbert  streets,  Philadelphia,  Pa.,  Superintendent 
Street  Lighting  Department  of  the  Equitable  Illuminating 
Gas  Light  Co. 

McCullough,  Edmund  H.  October  18,  1882. 

224  South  3rd  street,  Philadelphia,  Pa.,  President  of  West- 
moreland Coal  Co. 

Macdonald,  Benjamin  J.  October  15,  1890. 

296  Grand  street,  Newburg,  N.  Y., President  and  Treasurer  of 
the  Bristol  Gas  & Electric  Co.,  Bristol,  Tenn. 

MacDonald,  William.  October  16,  1889. 

Point  Breeze,  Philadelphia,  I’a  , Superintendent  Station  G, 
United  Gas  Improvement  Co. 
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McDonald,  William.  October  15,  1879. 

51  Lancaster  street,  Albany,  N.  Y.  D.  McDonald  Co., 
Meter  Manufacturers. 

Mcllhenny,  James  S.  October  15,  1890. 

26th  and  G streets,  N.  W.,  Washington,  D.  C.,  Superinten- 
dent of  Washington  Gas  Light  Co. 

Mcllhenny,  John.  May  12,  1875. 

1339  Cherry  street,  Philadelphia,  Pa.,  Helme  cY  Mcllhenny, 
Meter  Manufacturers. 

Mcllhenny,  John  D.  October  16,1895. 

1339  Cherry  street,  Philadelphia,  Pa.,  President  of  Citizens’ 
Gas  & Fuel  Co.,  Terre  Haute,  Ind. 

McKay,  William  E.  October  19,  1892. 

10  Pearl  street,  Dorchester,  Mass.,  Engineer  in  charge  Bay 
State  Gas  Works,  Bay  State  Gas  Co.,  Boston,  Mass. 

McKeige,  Ferdinand.  October  15,  1890. 

Address  Unknown. 

McKenzie,  W.  H.  October  17,  1900. 

Sioux  Falls,  South  Dakota,  Superintendent  Sioux  Falls  Gas 
Light  Company. 

McLean,  George.  October  19,  1898. 

669  Main  street,  Dubuque,  Iowa,  P.  O.  Drawer  328,  Secretary 
Key  City  Gas  Co. 

McLean,  John  R.  October  17,  1894. 

413  loth  street,  N.  W,,  Washington,  D.  C.,  President  of 
Washington  Gas  Light  Co. 

MacMillan,  George.  October  21,  1891. 

761  Lawrence  street,  Aj)pieton,  Wis.,  P.  O.  Box  28. 

McMillin,  Emerson.  May  13,  1874. 

40  Wall  street.  New  York,  N.  Y.,  President  of  Columbus  Gas 
Light  & Coke  Co.,  Laclede  Gas  Co.,  Milwaukee  Gas  Co., 
Grand  Rapids  Gas  Co.  and  Consolidated  Gas  Co,  of  New 
Jersey,  etc. 

Macmun,  G.  F.  October  16,  1901. 

Marlboro,  Mass.,  General  Manager  of  the  Marlboro  Gas 
Light  Co. 
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Manier,  Robert  W.  October  i8,  1899. 

30  Chenango  street,  Binghamton,  N.  Y.,  P.  O.  Box  653, 
Treasurer  of  the  Binghamton  Gas  Works. 

Mann,  Howard  E.  October  17,  1900. 

Foot  of  Willson  avenue,  Cleveland,  Ohio,  Superintendent  of 
Works  No.  2,  Cleveland  Gas  Light  & Coke  Company. 
*Mansur,  John  H.  October  17,  1894.  October  16,  1901. 

Royersford,  Pa.,  President  of  the  Consolidated  Schuylkill 
Gas  Co. 

Marani,  Virgil  G.  October  20,  1897. 

356  Superior  street,  Cleveland,  Ohio,  Assistant  Engineer  and 
Civil  Engineer  Cleveland  Gas  Light  & Coke  Co. 

Marks,  William  D.,  Ph.  B.,  C.  E.  October  17,  1900. 

Fostoria,  Ohio,  President  City  Heat  & Light  Company. 

Max,  William  J.  October  20,  1897. 

153  Wickham  avenue,  Middletown,  N.  Y.,  Superintendent 
. Orange  County  Gas  & Electric  Co. 

Mayer,  Frederick  J.  October  15,  1884. 

McHenry  and  Scott  streets,  Baltimore,  Md.,  Engineer  with 
Bartlett,  Hayward  & Co. 

Mayers,  J.  Alex.  October  19,  1898. 

32  Pine  street.  New  York,  N.  Y.,  Gas  Engineer. 

Maynard,  H.  B.  October  17,  1900. 

Ottumwa,  Iowa,  Manager  and  Treasurer  Ottumwa  Gas  Light, 
Heat  & Power  Company. 

Merrifield,  L.  L.  October  19,  1898. 

157  Dowling  avenue,  Toronto,  Canada,  Gas  Engineer  Can- 
adian Gas  Association. 

Merritt,  Charles  H.  October  15,  1879. 

350  Main  street,  Danbury,  Conn.,  President  of  Danbury  and 
Bethel  Gas  and  Electric  Light  Co. 

Middleton,  Robert  L.  October  17,  1894. 

1411  30th  street,  N.  W.,  Washington,  D.  C.,  Superintendent 
of  Georgetown  Gas  Light  Co. 


*First  date  is  that  of  Election  to  Membership  in  the  Association  ; second  that  of  transfer 
from  Associate  to  Active  Membership. 
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Miller,  Alten  S.  October  i6,  1889. 

4 Irving  place,  New  York,  N.  Y,,  Assistant  f^ngineer  of  the 
Consolidated  Gas  Co. 

Miller,  Carroll.  October  r8,  1899. 

Room  373,  The  Rookery,  Chicago,  III.,  Consulting  Engineer. 
Miller,  C.  O.  G.  October  21,  1891. 

455  Sutter  street,  San  Francisco,  Cal.,  President  of  Pacific 
Gas  Improvement  Co.,  also  President  of  Pacific  Lighting  Co. 
Miller,  Ira  Abbot.  October  17,  1900. 

104  N.  Tejon  street,  Colorado  Springs,  Col.,  Secretary  Colo- 
rado Springs  Light  and  Power  Company. 

Miller,  William  A.  October  27,  1896. 

2817  Eastern  avenue,  Cincinnati,  Ohio,  Superintendent  of 
Manufacture,  Cincinnati  Gas  and  Electric  Co. 

Milsted,  William  N.  October  19,  1887. 

nth  avenue  and  47th  street.  New  York,  N.  Y.,  Secretary  of 
American  Meter  Co. 

Mitchell,  Kerr  M.  October  16,  1889. 

516  Francis  street,  St.  Joseph,  Mo.,  General  Manager  of  St. 
Joseph  Gas  Co. 

Molony,  Martin.  October  18,  1899. 

37th  and  Market  streets,  Philadelphia,  Pa.,  Superintendent 
West  Philadelphia  District,  Philadelphia  Gas  Works,  The 
United  Gas  Improvement  Co. 

Moore,  Northrop.  October  19,  1898. 

Husted  Building,  Kansas  City,  Kansas,  Superintendent  Wyan- 
dotte Gas  Co. 

Morgans,  William  H.  October  19,  1887. 

II  So.  Saginaw  street,  Pontiac,  Mich.,  Manager  and  Treasurer 
of  Pontiac  Gas  and  Pdectric  Co. 

Morrell,  Edward  E.  October  20,  1897. 

221  Wesley  avenue.  Oak  Park,  111.,  Gas  Engineer. 

Morris,  Henry  G.  October  15,  1879. 

408  Philadelphia  Bourse,  Philadelphia,  Pa.,  Engineer  and 
Machinist. 

Morris,  W.  Cullen.  October  18,  1899. 

Ravenswood,  Long  Island  City,  N.  Y.,  Superintendent  of  the 
Ravens  wood  Works  of  the  New  Amsterdam  Gas  Co. 
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Morrison,  H.  K.  October  19,  1898. 

5 Capitol  street,  Concord,  N.  H.,  Superintendent  Concord 
la'ght  and  Power  Co. 

Morton,  Frederick  N.  October  16,  1895. 

Clinton  avenue  and  13th  street,  Hoboken,  N.  J.,  Superin- 
tendent of  Hoboken  District  of  Hudson  County  Gas  Co. 

Moses,  Frank  D.  October  17,  1894. 

222  East  State  street,  Trenton,  N.  J.,  P.  O.  Box  235,  Chief 
Engineer  of  'Trenton  Gas  and  Electric  Co. 

Moses,  George  W.  October  13,  1880. 

Chelsea,  Mass.,  P.  O.  Box  28,  Treasurer  and  General  Man- 
ager of  Chelsea  Gas  Light  Co. 

Motley,  George  S.  October  16,  1901. 

Lowell,  Mass.,  Treasurer  of  the  Lowell  Gas  Light  Co. 

Nettleton,  Charles  H.  October  20,  1875. 

Derby,  Conn.,  P.  O.  Drawer  L,  President  of  Derby  Gas  Co., 
President  New  Haven  Gas  Light  Co. 

Nix,  Joshua  J.  October  16,  1895. 

353  Church  street,  Royersford,  Pa.,  P.  O.  Box  158,  Lessee  of 
Spring  City  and  Royersford  Gas  Light  Co. 

Norcross,  J.  A.  October  27,  1896. 

38  Victoria  street,  London,  S.  W.,  England,  Manufacturing 
Expert,  Humphreys  & Glasgow. 

Norcross,  J.  C.  October  18,  1899. 

Spartanburg,  S.  C.,  Superintendent  of  Spartanburg  Railway, 
Gas  and  Electric  Co. 

Norris,  Rollin.  October  16,  1889. 

Broad  and  Arch  streets,  Philadelphia,  Pa.,  P.  O.  Box  1564, 
Superintendent  of  Works  of  the  United  Gas  Improvement 
Co. 

Norton,  Walter  F.  October  19,  1898. 

9 Courtland  street,  Nashua,  N.  H.,  P.  O.  Box  275,  Superin- 
tendent Nashua  Light,  Heat  and  Power  Co. 

Nute,  Joseph  E.  October  17,  1888. 

14  Bedford  street.  Fall  River,  Mass.,  P.  O.  Box  66,  Superin- 
tendent of  Fall  River  Gas  Works  Co. 
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Nutting,  Charles  H.  October  i8,  1899. 

8 Springfield  street,  Chicopee,  Mass.,  P O.  Pox  1221,  Super- 
intendent of  Chicopee  Gas  Jdght  Co. 

Old,  George.  October  16,  1901. 

St.  Augustine,  Ha.,  Superintendent  of  the  St.  Augustine  Gas 
and  Electric  Light  Co. 

Page,  Carter  H.,  Jr.  October  18,  1893. 

N.  W.  cor.  Broad  and  Arch  streets,  Philadelphia,  Pa.,  P.  O. 
Box  1564,  Commercial  Agent  of  the  United  Gas  Improve- 
ment Co. 

Park,  William  K.  October  21,  1885. 

22d  and  Filbert  streets,  Philadelphia,  Pa.,  Consulting  engi- 
neer at  the  Philadelphia  (jas  Works,  the  United  Gas  Im- 
provement Co. 

Parker,  Richard  Marsh.  October  19,  1898. 

186  Main  street,  Buffalo,  N.  Y.,  Assistant  Secretary  Buffalo 
. Gas  Co. 

Parker,  'P.  R.  October  19,  1898. 

Napa,  Cal.,  General  Manager  Napa  City  Gas  Light  and 
Heating  Co. 

Paullins,  William  C.  October  18,  1899. 

104  N.  Tejon  street,  Colorado  Springs,  Col.,  Superintendent 
of  Colorado  Springs  Light  and  Power  Co. 

Pearson,  William  H.  October  20,  1875. 

19  Toronto  street,  d'oronto,  Ont.,  General  Manager  and 
Secretary  of  Consumers’  Gas  Co. 

Pearson,  William  H.,  Jr.  October  17,  1888. 

95  Isabella  street,  'Poronto,  Ont.,  Engineer  and  Sujierin- 
tendent  of  Consumers’  Gas  Co. 

Pelton,  Frank  Kerr.  October  18,  1899. 

301  Wayne  County  Bank  Building,  Detroit,  Mich.,  Secretary 
and  Treasurer  of  the  Bowling  Green  Gas  Company,  Bowling 
Green,  Ohio. 

Perkins,  James  D.  October  18,  1882. 

228  Produce  Exchange,  New  York,  N.  Y.,  President  of  the 
• Perkins’  Co.,  Gas  Coal  Dealers. 
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PinkneyJ  Edward  A.  October  21,  1891. 

217  Genesee  street,  Utica,  N.  Y.,  General  Manager  and  Treas- 
urer of  Equitable  Gas  and  Electric  Co. 

Planck,  J.  W.  October  18,  1899. 

3 First  street,  Ilion,  N.  Y.,  P.  O.  Box  414,  Superintendent 
Gas  Department,  Herkimer  Light  and  Power  Co. 

Pollitt,  L.  I.  October  16,  1901. 

Pine  Bluff,  Ark.,  Manager  of  the  Pine  Bluff  Light  and  Water 
Co. 

Poole,  John  H.  October  17,  1900. 

405  17th  street,  Denver,  Col. 

Poor,  Frank  B.  October  27,  1896. 

185  Main  street,  Hackensack,  N.  J.,  President  of  The  Gas 
and  Electric  Co.  of  Bergen  County. 

Porter,  Joseph  F.  October  27,  1896. 

205  Market  street,  Alton,  111.,  President  and  Managmg  En- 
gineer of  Alton  Railway,  Gas  and  Electric  Co. 

Powers,  Edgar  J.  October  16,  1901. 

Lincoln,  Neb.,  General  Manager  of  the  Lincoln  Gas  & Elec- 
tric Co. 

Pratt,  Edward  G.  October  20,  1886. 

413  Locust  street,  Des  Moines,  Iowa,  President  and  Manager 
of  Capital  City  Gas  Light  Co. 

Prichard,  Charles  F.  October  17,  1883. 

90  Exchange  street,  Lynn,  Mass.,  General  Manager  of  I.ynn 
Gas  & Electric  Co. 

Printz,  Piugene.  May  13,  1874. 

North  6th  street,  Zanesville,  Ohio,  Superintendent  of  Zanes- 
ville Gas  Light  Co. 

Purcell,  T.  V.  October  17,  1900. 

Ashland  Block,  Chicago,  111.,  General  Manager  of  the  Ogden 
Gas  Co. 

Quinn,  Andrew  K.  October  19,  1887. 

i8r  Thames  street,  Newport,  R.  L,  P.  O.  Box  305,  Treasurer 
of  Newport  Gas  Light  Co. 

Ramsdell,  George  G.  October  15,  1879. 

395  Broadway,  New  York,  N.  Y.,  General  Manager  of  the 
Connelly  Iron  Sponge  & Governor  Co. 
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Randolph,  William  W.  October  17,  1894. 

31  Nassau  street,  New  York,  N.  Y,,  Engineer  Humphreys  Sz 
Glasgow. 

Rawn,  John  C.  October  21,  1891. 

Cor.  Church  avenue  and  Henry  street,  Roanoke,  Va.,  W ( ). 
Drawer  749,  Manager  and  Engineer  Roanoke  Gas  & Ne  ater 
Co. 

Raynor,  Charles  H.  October  15,  1873. 

9 North  Winter  street,  Adrian,  Mich.,  Secretary  of  Adrian 
Gas  Co. 

Reichelt,  A.  F.  October  20,  1897. 

350  Alexander  avenue.  New  York  City. 

Reilly,  John  W.  October  21,  1891. 

1 16  South  6th  street,  Wilmington,  N.  C.,  Superintendent  of 
Wilmington  Gas  Light  Co. 

Rice,  Henry  L.  October  17,  1894. 

Norfolk,  Va.,  Superintendent  City  Gas  Co.  of  Norfolk  and 
Engineer  Gas  Department,  Railways  and  Light  Company  of 
America. 

Richardson,  Frank  S.  October  19,  1881. 

84  Main  street,  North  Adams,  Mass.,  P.  O.  Box  E,  Vice- 
President,  Treasurer  and  Manager  of  North  Adams  Gas 
Light  Co. 

Riege,  Rudolph.  October  18,  1899. 

300  Liberty  street,  Penn  Yan,  N.  Y. 

Ring  wood,  Thomas.  October  15,  1890. 

4 Armory  street,  Ilion,  Herkimer  County,  N.  Y.,  P.  O.  Box 
1023,  President  of  Ilion  and  Mohawk  Gas  Light  Co. 

Riselay,  William  S.  October,  18,  1899. 

188  Main  street,  Buffalo,  N.  Y.,  Secretary  and  Treasurer  of 
Buffalo  Gas  Companies,  and  People’s  Gas  Light  Co.  of  Buffalo 

Roberts,  George  J.  October  17,  1894. 

Broad  and  Arch  streets,  Philadelphia,  Pa.,  P.  O.  Box  1564, 
Gas  Engineer  with  the  United  Gas  Improvem.ent  Co. 

Robison,  C.  I),  October  17,  1900. 

Auburn,  N.  Y,,  Superintendent  and  Treasurer  Auburn  Gas 
Light  Co. 
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Rogers,  W.  H.  October  17,  1894. 

146  Ellison  street,  Paterson,  N.  J.,  P.  O.  Box  1914,  Secretary 
of  the  Paterson  and  Passaic  Gas  and  Electric  Co. 

*Roper,  George  D.  October  27,  1896.  October  16,  1901. 

Rockford,  111.,  Vice-President  of  the  Boone  Gas  Co.,  Boone, 
Iowa. 

Rosenqiiest,  Eugene.  October  18,  1899. 

Cor.  Main  and  2nd  streets,  Westchester,  New  York  City, 
President  of  the  Bronx  Gas  and  Electric  Co. 

Rosenthal,  Albert.  October  19,  1898. 

ist  avenue  and  ist  street,  Mount  Vernon,  N.  Y.,  Superintend- 
ent of  the  Westchester  Lighting  Co. 

Ross,  Alexander.  October  27,  1896. 

41 1 North  nth  street,  St.  Louis,  Mo.,  Secretary  and  General 
Manager  of  Laclede  Gas  Light  Co. 

Ross,  J.  Charles.  October  19,  1898. 

Steubenville,  Ohio,  Superintendent- of  The  Steubenville  Trac- 
tion and  Light  Co. 

Rossman,  G.  M.  October  19,  1898. 

Keene,  N.  H.,  Treasurer  Keene  Gas  Light  Co. 

Rowland,  Charles  L.  October  17,  1888. 

102  Greene  street,  Brooklyn,  N.  Y.,  Proprietor  of  the  Morton 
Iron  Works. 

Rowland,  Thomas  F.  May  13,  1874. 

329  Madison  avenue.  New  York,  N.  Y.,  President  of  the 
Continental  Iron  Works,  Brooklyn,  N.  Y. 

Rowland,  William  L.  October  20,  1886. 

4800  Chester  avenue,  Philadelphia,  Pa.,  Superintendent  of 
Ammonia  Co.  of  Philadelphia. 

Ruggles,  C.  S.  J.  October  j6,  1901. 

Gardner,  Mass.,  .Superintendent  of  the  Gardner  Gas  Co. 

Rusby,  John  M.  October  17,  1888. 

6th  and  Provost  streets,  Jersey  City,  N.  J.,  Engineer  of  Hud- 
son County  Gas  Co. 


* First  date  is  that  of  election  to  membership  iu  the  Association  ; second  that  cf  transfer 
from  Associate  to  Active  Membership. 
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Russell,  Daniel  R.  October  19,  1887. 

417  Pine  street,  St.  Louis,  Mo.,  Vice-President  of  the  Parker- 
Russell  Mining  and  Manufacturing  Co. 

Russell,  Henry  Z.  October  17,  1894. 

Honesdale,  Pa  , Secretary  and  Treasurer  of  Honesdale  Gas 
Co. 

Sabbaion,  F.  A.  October  18,  1899. 

Glens  Falls,  N.  Y.,  Secretary  of  Glens  Falls  Gas  and  Elec- 
tric Light  Co. 

Sargent,  Fred.  H.  October  16,  1901. 

Lawrence,  Mass  , Superintendent  of  the  Lawrence  Gas  Co. 
Schniewind,  F.  Octobn*  27,  1896. 

i^h.D.,  277  Broadway,  New  York,  N.  Y.,  Consulting  Chemi- 
cal Engineer  of  the  United  Coke  and  Gas  Co. 

Schwarm,  C.  A.  October  17,  1900. 

521  Broadway,  Lorain,  Ohio,  General  Superintendent  of  the 
Gas  Department,  Lorain  Gas  Company. 

Scrafford,  Wm.  H.  October  19,  1887. 

Bath.  N.  Y.,  P.  O.  Box  93,  Superintendent  of  Bath  Gas  Co. 

Searle,  Robert  M.  October  15,  1890. 

ist  avenue  and  ist  street,  Mount  Vernon,  N.  Y.,  P.  O.  Box 
245.  Engineer  Gas  Department  of  the  Westchester  Lighting 
Co. 

Seaverns,  F.  October  17,  1883. 

228  Produce  Exchange  Building,  New  York, N.  Y.,  Treasurer 
of  'The  Perkins  Co. 

Secord,  W.  L.  October  16,  1901. 

42  Washington  avenue.  New  Rochelle,  N.  Y.,  Chief  Clerk  in 
charge  of  distribution  of  New  Rochelle  District  of  the  West- 
chester Lighting  Co. 

Serrill,  William  J.  October  21,  1891. 

Broad  and  Arch  streets,  Philadelphia,  Pa.,  P.  O.  Box  1564, 
Engineer  of  Distribution,  The  United  Gas  Improvement 
Co. 

Seymour,  William  W.  October  16,  1901. 

Tacoma,  Wash.,  President  Tacoma  Gas  and  Electric  Light 
Co. 
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Shattuck,  John  D.  October  19,  1898. 

889  Main  street,  Darby,  Pa.,  P.  O.  Box  156,  Superintendent 
of  Philadelphia  Suburban  Gas  Co. 

Shelton,  Frederick  H.  October  17,  1888. 

1 12  N.  Broad  street,  Philadelphia,  Pa,,  Secretary  of  various 
Gas  companies. 

Sherman,  1'.  C.  October  20,  1875. 

80  Crown  street.  New  Haven,  Conn.,  P.  O.  Drawer  107, 
Superintendent  of  The  New  Haven  Gas  Light  Co. 

Simpson,  Mastin.  October  17,  1900. 

73c  Delaware  street,  Kansas  City,  Mo.,  Confidential  Clerk  of 
H.  P.  Wright  cC  Co. 

Sisson,  Frank  N.  October  20,  1886. 

139  Lancaster  street,  Albany,  N.  Y,,  Superintendent  at 
Albany  of  Welsbach  Commercial  Co. 

Slade,  Richmond  hi.  October  19,  1892. 

l.ocki)ort,  N.  Y.,  Superintendent  Lockport  Gas  and  Electric 
Light  Co. 

Slaney,  Henry  C.  October  16,  1889. 

466  6th  street,  Brooklyn,  N.  Y.,  Gas  Engineer. 

Slater,  A.  B.  October  15,  1873, 

251  Rhodes  street.  Providence,  R,  L,  P.  O.  Box  1260. 

Slater,  A.  B.,  Jr.  October  18,  1888. 

209  Equitable  Building,  Boston,  Mass.,  P.  O.  Box  3184,  Con- 
sulting and  Constructing  Gas  Engineer. 

Slater,  Howard  C.  October  27,  1896. 

209  Equitable  Building,  Boston,  Mass.,  P.  O.  Box  3184, 
Assistant  Engineer  of  A.  B.  Slater,  Jr. 

Sloper,  Andrew  J.  October  18,  1899. 

19  W.  Main  street.  New  Britain,  Conn.,  P.  O.  Box  778,  Treas- 
urer of  New'  Britain  Gas  Light  Co. 

Smart,  Fred.  R.,  Jr.  October  17,  1900. 

25  West  Market  street,  York,  Pa.,  General  Manager  York 
Gas  Company. 

Smith,  John  W.  October  20,  1886. 

60  Laurel  street,  Philadelphia,  Pa.,  Superintendent  of  North- 
ern Liberties  Gas  Co. 
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Smith,  Robert  A.  C.  October  17,  1883. 

100  Broadway,  American  Surety  Building,  Xew  York,  N.  Y. 
Smith,  William  H.  October  21,  1891. 

1931  South  9th  street,  Philadelphia,  Pa.,  District  Superintend- 
ent Department  of  Distribution  United  Gas  Improvement  Co. 
Snow,  William  H.  October  19,  1887. 

338  Maple  street,  Holyoke,  Mass.,  P.  O.  Box  552,  Superin- 
tendent of  Holyoke  Gas  Works. 

Somerville,  James.  October  20,  1875. 

‘ or.  Penn  and  Louisiana  streets,  Indianapolis,  Ind  , Kngineer 
and  Siijjerintendent  of  Indianapolis  Gas  Co. 

Spangenberg,  B.  H.  October  20,  1897. 

'I’own  Hall,  Germantown,  Philadelphia,  Pa.,  Superintendent 
Germantown  District,  The  United  Gas  Improvement  Co. 
Spaulding,  Charles  F.  October  16.  1878. 

Warren  avenue,  Walthamx,  Mass.,  Superintendent  of  Waltham 
Gas  Light  Co. 

Spinning,  W.  V.  October  18,  1899. 

12  West  Third  street,  Peru,  Ind.,  Lock  Box  93,  Superintend- 
ent Peru  American  Gas  Co. 

Spragle,  L.  D.  October  19,  1898. 

210  W.  Main  street,  Johnstown,  X.  Y.,  P.  O.  Box  234,  Acting 
Agent  of  the  Fulton  County  Gas  and  Pllectric  Co.,  Johns- 
town and  Gloversville,  N.  Y. 

Sprague,  Charles  H.  October  18,  1882. 

70  Ivilby  street,  Boston,  Mass.,  P.  O.  Box  3105. 

Stacey,  James  F.  October  27,  1896. 

239  Mill  street,  (Cincinnati,  Ohio,  President  and  Manager 
of  I'he  Stacey  Manufacturing  Co. 

Steck,  Henry.  October  21,  1891. 

631  Chestnut  street,  Philadelphia,  Pa.,  Treasurer  of  the  'Pown 
of  Hempstead  Gas  and  Electric  Light  Co. 

Stedman,  William  xA.  October  17,  1877. 

785  Flatbush  avenue,  Brooklyn,  N.  Y.,  Vice-President  and 
General  Manager  of  Flatbush  Gas  Co. 

Stilwell,  B.  W.  October  18,  1899. 

67  N.  Broadway,  Yonkers,  N.  Y.,  Secretary  of  the  Westchester 
Lighting  Co. 
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Stirzel,  J.  W.  October  i6,  1895. 

Richmond  and  Tioga  streets,  Philadelphia,  Pa.,  Superintend- 
ent of  Station  B,  United  Gas  Improvement  Co.  and  Equitable 
Illuminating  Gas  Light  Co. 

Stratton,  F.  A.  October  r6,  1901. 

Mount  Vernon,  N.  Y.,  Vice-President  of  the  Westchester 
Lighting  Co. 

Strecker,  Alexander  H.  October  20,  1897. 

575  Broad  street,  Newark,  N.  J.,  Engineer  of  the  Essex  and 
Hudson  Gas  Co. 

Strong,  C.  D.  October  17,  1900. 

168  Broadway,  Long  Branch,  N.  J.,  General  Manager  Con- 
solidited  Gas  Company  of  New  Jersey. 

Stroud,  Morris  W.  October  16,  1895. 

222  South  Third  street,  Philadelphia,  Pa.,  President  of  the 
American  Gas  Co. 

Taber,  Robert  B.  October  19,  i88r. 

Burlington,  Vt. 

Tait,  Frank  M.  October  17,  1900. 

32  Division  street,  Somerville,  N.  J.,  Superintendent  of  the 
Somerset  Lighting  Company. 

Taussig,  J.  Hawley.  October  16,  1901. 

Newark,  N.  J.,  Superintendent  of  the  Market  Street  Works  of 
the  Essex  and  Hudson  Gas  Co. 

Tayler,  George  H.  October  18,  1882. 

209  Main  street,  Warren,  Ohio,  Secretary,  Treasurer  and 
Superintendent  of  Warren  Gas  Light  Co. 

Taylor,  J.  D.,  Jr.  October  16,  1901. 

Pueblo,  Colo.,  Secretary  and  General  Manager  of  the  Pueblo 
Gas  Light  Co. 

Terry,  F.  L.  October  18,  1899. 

New  Britain,  Conn.,  with  the  Connecticit  Railway  and 
Lighting  Co. 

Thomas,  John  W.  October  19,  1898. 

Vallejo,  Cal.,  Superintendent  Vallejo  Gas  Light  Co. 

Thomas,  William  C.  October  18,  1899. 

1 14  Main  street,  Hackensack,  N.  J.,  Treasurer  of  the  Gas  and 
Electric  Co.  of  Bergen  Co. 
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Thompson,  F.  De  V,  October  i6,  1901. 

Springfield,  Mass.,  General  Manager  of  the  Springfield  Gas 
Light  Co. 

Thompson,  Paul.  October  17,  1900. 

N.  W.  Corner  Broad  and  Arch  streets,  Philadelphia,  J"a.,  As- 
sistant General  Agent  Philadelphia  Gas  Works,  I'he  Lnited 
(xas  Improvement  Company. 

Thvving,  Orrell  O.  October  16,  1895. 

Maia  and  Howard  streets,  St.  Louis,  Mo  , Superintendent  of 
Station  B,  Laclede  Gas  Ifight  Co. 

Tippy,  B.  O.  October  16,  1901. 

Detroit,  Mich.,  Superintendent  of  the  Detroit  City  Gas  Co. 
Tob^y,  Franklin,  Jr,  October  19,  1892. 

608  Broadway,  Kingston,  N.  Y.,  P.  O.  Box  55,  Sub  Station  2, 
Superintendent  Kingston  Electric  Co, 

Travis,  F.  M.  October  17,  1900. 

80  Crown  street.  New  Haven,  Conn.,  Treasurer  of  the  New 
Haven  Gas  Light  Comjjany. 

Tull,  Lucien  P,  F.  October  i6,  1901. 

340  Third  avenue.  New  York,  N.  Y.,  Auditor  of  the  New 
Amsterdam  Gas  Co. 

Turner, 'rhomas.  May  13,  1874. 

224  Calhoun  street.  Charleston,  S.  C.,  P.  O.  Box  6. 

Tuthill,  J.  B.  T.  October  19,  1898. 

4 Chemeketa  street,  Salem,  Oregon,  P.  O.  Box  X,  Manager 
Salem  Gas  Light  Ca. 

Tuttle,  William  B.  October  18,  1899. 

Long  Branch,  N.  J.,  Superintendent  of  the  Consolidated  Gas 
Co.  of  New  Jersey. 

Vanderpool,  Eugene,  October  j6,  1873. 

757  Broad  street,  Newark,  N.  J.,  Civil  and  Consulting 
Engineer. 

Voorhis,  A.  M.  October  17,  1894. 

Broadway,  Nyack,  N.  Y.,  P.  O.  Box  114,  President,  Treas- 
urer and  Manager  of  Nyack  Gas  Light  and  Fuel  Co. 
Wakeman,  E.  A.  " October  19,  1898. 

Batavia,  N.  Y.,  Superintendent  Consolidated  Gas  and  Electric 
Co. 
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Walbridge,  H.  D.  October  17,  1894. 

109  Ottawa  street,  Grand  Rapids,  Mich.,  President  of  the 
Grand  Rapids  Gas  Light  Co. 

Waldo,  Charles  S.  October  20,  1886. 

102  Milk  Street,  Boston,  Mass.,  P.  O.  Box  3436,  Waldo  Bros., 
Gas  Retorts  and  General  Supplies. 

Wales,  Harry  B.  October  19,  1898. 

109  Ottavra  street.  Grand  Rapids,  Mich.,  Treasurer  Grand 
Rapids  Gas  Light  Co. 

Walker,  Kdwin  M.  October  i8,  1899. 

34  Fairmount  avenue,  Hyde  Park,  Mass.,  Superintendent  and 
Secretary  of  Dedham  and  Hyde  Park  Gas  and  Electric  Light 
Co. 

Walker,  M.  Timmons.  October  17,  1900. 

207  Pine  street,  Fort  Madison,  Iowa,  P.  O.  Box  202,  General 
Manager  Fort  Madison  Gas  Light  Co. 

Walker,  Sidney  R.  October  16,  1901. 

401  Center  street,  Bay  City,  Mich.,  Superintendent  of  the  Bay 
City  Gas  Co. 

Wallers,  Anderson  H.  October  21,  1891. 

405  Main  street,  Johnstown,  Pa.,  Secretary  and  Superintendent 
of  Consumers’  Gas  Co. 

Walters,  Benj.  S.  October  17,  1900. 

2051  Walnut  street,  Philadelphia,  Pa.,  Constructing  Engineer 
High  Pressure  Gas  Installations. 

Ward-,  William  H.  October  19,  1892. 

228  Front  street,  Easton,  Pa. 

Waring,  Geo.  H.,  Jr.  October  16,  1901. 

Savannah,  Ga.,  Superintendent  of  the  Mutual  Gas  Light  Co. 
Warmington,  Daniel  R.  October  21,  1891. 

410  Pearl  street,  Cleveland,  Ohio,  General  Manager  of  the 
People’s  Gas  l.ight  Co. 

Warmington,  George  H.  May  13,  1874. 

410  Pearl  street,  Cleveland,  Ohio,  President  of  the  People’s 
Gas  Light  Co.  ^ 

Warner,  George  H.  October  18,  1899. 

1131  Broadway,  New  York,  N.  Y.,  Vice-President  of  Peekskill 
Gas  Light  Co. 
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Weber,  Adam.  October  13,  1880. 

633  East  r5th  street,  New  York,  N.  Y.,  Proprietor  of  Man- 
hattan Fire  Brick  and  Enamel  Clay  Retort  Works. 

Weber,  Oscar  B.  October  17,  1883. 

63^  East  15th  street.  New  York,  N.  Y.,  President  of  .\dam 
Weber  Sons,  W'eber,  N.  J. 

Wehner,  Adolph  h\  October  17,  1894. 

245  Broadway,  New  York,  N.  Y.,  Secretary  Isbell- Porter  Co. 
Wells,  L.  W.  October  19,  1898. 

137  East  5th  street,  Cinton,  Ohio,  Superintendent  Canton 
Gas  Light  and  Coke  Co. 

Westcott,  John  October  18,  1893. 

19  Abingdon  street,  W^estminster,  London,  S.  W.,  king., 
General  Manager  ol  the  Pxonomical  Gas  Apparatus  Con- 
struction Co.;  also  269  P'ront  street  East,  Toronto,  Canada. 
Wharton,  W,  S,  October  17,  1900, 

301  Holly  street,  Whatcom,  Wash.,  (jeneral  Manager  Bel- 
lingham Bay  Gas  Company,  Whatcom  and  P^airhaven,  Wash. 
Wheeler,  Fred.  B.  October  18,  1893. 

30  Chenango  street,  Binghamton,  N.  Y.,  P.  O.  Box  653, 
General  Manager  Binghamton  Gas  Works. 

Whipple,  Henry  S.  October  19,  1898. 

201  Mulberry  street,  Rockford,  111.,  Superintendent  Rockford 
Gas  Light  and  Coke  Co. 

Whitcomb,  Henry  D.,  Jr.  October  18,  1899. 

Newark,  N.  J.,  care  of  Essex  and  Hudson  Gas  Co. 

White,  Chas.  E.  October  18,  1899. 

210  Main  street,  Wakefield,  Mass.,  Manager  of  Wakefield 
Municipal  Light  Plant. 

White,  Edward  D.  October  17,  1883. 

88  Van  Dyke  street,  Brooklyn,  N.  Y.,  Director  of  Brooklyn 
Phre  Brick  Works. 

White,  Henry  H.  October  21,  1891. 

Portsmouth,  Va.,  P.  O.  Box  39,  Superintendent  of  Portsmouth 
Gas  Co. 

White,  Wm.  Henry.  April  16,  1873. 

32  Pine  street.  New  York,  N.  Y.,  Engineer  and  Contractor. 
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Whitney,  Henry  C.  October  21,  1891. 

Arsenal  street,  Watertown,  N.  Y.,  President  and  Manager  of 
Watertown  Gas  Light  Co. 

Whittaker,  Alan  Dean.  October  19,  1898. 

146  Fillison  street,  Paterson,  N.  J.,  Assistant  Superintendent 
The  Paterson  and  Passaic  Gas  and  Electric  Co. 

Whittier,  Charles  R.  October  19,  1887. 

45  Broadway,  New  York,  N.  Y.,  care  of  C.  W.  Hunt  Co. 

Wilcox,  John  F.  October  27,  1896. 

1310  New  England  Building,  Cleveland,  Ohio,  General  Man- 
ager and  Chief  Engineer  of  1 he  Retort  Coke  Oven  Co. 

Williams,  E.  H.  October  17,  1888. 

150  Grand  street,  Waterbury,  Conn.,  P.  O.  Box  223, 
Agent  and  Superintendent  of  The  United  Gas  Improvement 
Co. 

Williams,  Herbert  G.  October  16,  1901. 

37  South  13th  avenue.  Mount  Vernon,  N.  Y.,  Agent  West- 
chester Lighting  Co. 

Williams,  L.  S.  October  19,  1898. 

1204  North  2nd  street,  Harrisburg,  Pa.,  Superintendent  The 
United  Gas  Improvement  Co. 

Williams,  W.  L.  October  15,  1890. 

183  Tyler  street,  Paterson,  N.  J.,  Superintendent  of  the  Gas 
Department  of  The  Paterson  and  Passaic  Gas  and  Electric 
Co. 

Williamson,  John.  October  18,  1893. 

157  Michigan  avenue,  Chicago,  III.,  Consulting  Engineer  of 
The  People’s  Gas  Light  and  Coke  Co. 

Wilson,  H.  B.  October  18,  1899. 

40  Wall  street.  New  York,  N.  Y.,  President  pf  Lockport  Gas 
and  Electric  Co. 

Witherby,  Edwin  E.  October  19,  1898. 

40  Wall  street,  New  York,  N.  Y.,  General  Manager  Union 
Gas  and  Electric  Co. 

Wood,  Austin  C.  April  16,  1873. 

216  North  West  street,  Syracuse,  N.  Y. 
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* Wood,  Stuart.  October  1 8,  1899.  October  17,  1900. 

400  Chestnut  street,  Philadelphia,  Pa.,  t reasurer  of  the  Macon 
Gas  Light  and  Water  Company. 

Wood,  I.  B.  October  16,  1901. 

6th  and  Provost  streets,  Jersey  City,  N.  J.,  Superintendent  of 
the  Jersey  City  Works  of  the  Hudson  County  Gas  Co. 

Wood,  H alter.  October  19,  1881. 

400  Chestnut  street,  Philadelphia,  Pa.,  Manager  of  Millville 
Gas  Light  Co. 

Wood,  William  A.  October  16,  1889. 

24  West  street,  Boston,  Mass.,  Assistant  Engineer  of  Boston 
Gas  Light  Co. 

Woods,  George  E.  October  20,  1897. 

4 Irving  Place,  New  York  City,  Engineer  of  Manufacture  of 
The  Consolidated  Gas  Co. 

Woodward,  Ralph.  October  19,  1898. 

Pittsfield,  Mass.,  General  Manager  of  Pittsfield  Coal  Gas  Co. 
Wortendyke,  Ira  F.  October  27,  1896. 

Janesville,  Wis.,  Superintendent  of  New  Gas  Light  Co. 

Yorke,  Eugene  H.  October  19,  1881. 

40  West  Commercial  street,  Portland,  Me.,  Engineer  of  Port- 
land Gas  Co. 

Young,  James  M.  H.  October  20,  1897. 

Joplin,  Mo.,  Superintendent  Joplin  Gas  Co. 

Young,  John.  October  18,  1882. 

603  West  Diamond  street,  Allegheny,  Pa.,  Superintendent  of 
the  Allegheny  Heating  Co.,  and  Allegheny  Illuminating  Co. 
Young,  Percy  S.  October  18,  1899. 

Montgomery  street,  Jersey  City,  N.  J.,  P.  O.  Box  R,  Assist- 
ant Secretary  and  Treasurer  of  the  Hudson  County  Gas  Co. 
Young,  Peter.  October  21,  1885. 

210  Wayne  County  Bank  Building,  Detroit,  Mich.,  Engineer 
Baxter  & Young. 

Young,  Richard  R.  October  16,  1901. 

185  Main  street,  Passaic,  N.  J.,  Agent  for  the  Passaic  District 
of  The  Paterson  and  Passaic  Gas  and  Electric  Co. 

■"First  date  is  that  of  election  to  membership  in  the  Association  ; second  that  of  trans- 
fer from  Associate  to  Active  Membership. 
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Young,  Robert.  October  20,  1875. 

435  Sixth  avenue,  Pittsburg,  Pa.,  General  Manager  Consoli- 
dated Gas  Co.  of  City  of  Pittsburg. 

Young,  Robert,  Jr.  October  16,  1901. 

327  Spring  street,  Atlanta,  Ga.,  Superintendent  of  the  Atlanta 
Gas  Light  Co. 

Zeek,  Charles  F.  October  15.  1890. 

3 South  Palafox  street,  Pensacola,  Fla.,  Superintendent  of 
Pensacola  Gas  Co. 

Zollikoffer,  Oscar  F.  October  19,  1892. 

49  West  54th  street.  New  York,  N.  Y^ 


ASSOCIATE  MEMBERS. 

Alcott,  Franklyn  L.  October  19,  1898. 

Cleveland,  Ohio,  General  Manager  and  Secretary  of  The 
Standard  Lighting  Co. 

Allen,  W^alter  S.  October  19,  1892. 

New  Bedford,  Mass. 

Atwater,  Christopher  G.  October  19,  1898. 

. 277  Broadway,  New  York,  N.  Y.,  with  The  United  Coke  and 
Gas  Co.,  House  Address,  243  West  98th  street,  New  York, 

N.  Y. 

Backus,  Q.  S.  October  19,  1894. 

Williamsport,  Pa.,  President  and  General  Manager  of  Backus 
Manufacturing  Co. 

Baldwin,  Chas.  H.  October  16,  1901. 

159  Franklin  street,  Boston,  Mass.,  P.  O.  Box  2410,  Manager 
of  the  National  Meter  Company,  Manufacturers  of  Gas  En- 
gines and  Water  Meters. 

Barbour,  W.  T.  October  18,  1899. 

Detroit,  Mich.,  President  of  Detroit  Stove  Works. 

Barrows,  (Uorge  Shattuck.  October  16,  1901. 

Gloucester  City,  N.  J.,  Pmgineer  of  the  Welsbach  Light  Co. 
Bartlett,  D.  Lewis.  October  19,  1898. 

General  Manager  of  Bartlett,  Hayward  & Co.,  Baltimore, 
Md.,  Manufacturers  of  Gas  V\  crks  Apparatus. 
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Bassett,  Frank  A.  October  i6,  1901, 

Bridgeport,  Conn.,  P.  O.  Box  12,  Sales  Agent  of  Righter  and 
Marshall. 

Bayles,  James  C.  October  19,  1898. 

M.  E.,  Ph.D.,  14  Cortlandt  street,  New  York,  X.  Y.,  Chief 
Engineer  Bayles  Engineering  Co. 

Behrend,  Fritz.  October  17,  1894. 

54  Front  street.  New  York,  N.  Y.,  Clay  Cas  Retort  Importer. 
Bernstein,  S.  October  16,  1901. 

82  West  Broadway,  New  York,  N.  Y.,  President  of  the  S. 
Bernstein  Co. 

Boal,  Stanhope.  October  18,  1899. 

Piqua,  Ohio,  Vice-President  of  Favorite  Stove  and  Range 
Company,  Manufacturers  of  Gas  Ranges. 

Bower,  William  H.  October  17,  1900, 

Gray’s  Ferry  Road  and  29th  street,  Philadeljrhia,  Pa.,  General 
Manager  of  the  Chemical  Works  of  the  Ammonia  Company 
of  Philadelphia. 

Brown,  Frank  H.  October  19,  1892. 

Waltham,  Mass.,  Treasurer  and  Superintendent  of  Davis  & 
Farnum  Manufacturing  Co. 

Burchard,  Lewis  Sayre.  October  16,  1901. 

6 Wall  street,  New  York,  N.  Y.,  President  and  Treasurer  of 
the  Webber  Prepayment  Attachment  Co. 

Buss,  Julius.  October  19,  1892. 

Milwaukee,  Wis.,  P.  O.  Box  232,  Engineer  with  Fred.  Bredel, 
Gas  Engineer  and  Contractor. 

Carpenter,  H.  A.  October  20,  1897. 

Allegheny,  Pa.,  Engineer  wuth  Riter-Conley  Mfg.  Co. 
Cartwright,  Henry  R.  October  18,  1899. 

N.  W.  cor.  22nd  and  Arch  streets,  Philadelphia,  Pa.,  Manager 
American  Meter  Company  (Philadelphia  factory). 

Casey,  Wm.  J.  October  17,  1900. 

San  Francisco,  Cal.,  President  of  the  Union  Gas  Engine 
Company. 

Chaney,  Franklin  V.  October  16,  1901. 

28  Oliver  street,  Boston,  Mass.,  Publisher  of  Gas  Tu’terature, 
Home  Science  Publishing  Co. 


CCXXXll 


Coburn,  Cyrus  M.  October  19,  1892. 

Chelsea,  Mass.,  Agent  and  Manager  of  Liberty  Oil  Co., 
House  Address,  61  Shurtleff  street. 

Coleman,  H,  W.  October  19,  1898. 

1051  and  1053  Drexel*  Building,  Philadelphia,  Pa.,  Eastern 
Agent  Stacey  Manufacturing  Co. 

Cr  ne,  William  M.  October  16,  1889. 

1 13 1 Broadway,  New  York,  N.  Y.,  President  Wm.  M.  Crane 
Co.,  Gas  Stoves,  etc. 

Curley,  Edward  J.  October  18,  1893. 

827  Market  street,  Wilmington,  Del.,  Assistant  Superintendent 
of  Wilmington  Coal  Gas  Co. 

DeHart,  J.  S.,  Jr.  October  19,  1898. 

46  Bridge  street,  Newark,  N.  J.,  Engineer  with  Isbell-Porter 
Co. 

Dick  el,  Wm.  L.  October  16,  1901. 

Somerville,  N.  J , President  of  the  Boulevard  Globe  and  Lamp 
Co. 

Dickey,  Edmund  S.  October  17,  1900. 

Baltimore,  Md.,  P.  O.  Box  773,  with  The  Maryland  Meter 
and  Manufacturing  Company. 

Dods,  John  C.  October  16,  1901. 

915  Wainwright  Building,  St.  Louis,  Mo.,  Engineer  with  the 
Laclede  Fire  Brick  Manufacturing  Co. 

Dougherty,  H.  N.  October  27,  1896. 

95  Liberty  street,  New  York,  N.  Y.,  Vice-President  of  M.  H. 
Treadwell  & Co. 

Drummond,  M.  J.  October  20,  1897. 

192  Broadway,  New  York,  N.  Y.,  Manufacturer  of  Cast  Iron 
Pipe. 

Duck,  George  F.  October  19,  1898. 

Pittsburg,  Pa.,  P.  O.  Box  334. 

Eaton,  Alfred  B.  October  27.  1896. 

70  Wabash  avenue,  Welsbacli  Building,  Chicago,  111., Western 
Sales  Agent  of  the  United  Gas  Improvement  Co. 

Fisk,  John  T.  October  18,  1899. 

Concord,  N.  H.,  Gas  Stove  Salesman  with  Schneider  & Tren- 
kamp  Co.  of  Cleveland,  Ohio. 
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Floyd,  James  R.,  Jr.  October  19,  1898. 

Catasauqua,  Pa.,  Secretary  Union  Foundry  and  Machine  Co. 
Graves,  George  W.  October  20,  1897. 

32  South  avenue,  Rochester,  N.  Y.,  Salesman  with  Abendroth 
Bros. 

Gribbel,  Wm.  S.  October  18,  1899 

52  Dey  street.  New  York,  N.  Y.,  Agent  of  John  J.  (iriffin  iV  ' 
Company. 

Guenther,  Carl  M.  October  18,  1899. 

1 2th  and  Brown  streets,  Philadelphia,  Pa.,  Manager  of  Harris 
Bros.  & Company. 

Harper,  H,  D.  October  17,  1900. 

34  W.  Monroe  street,  Chicago,  III.,  Chicago  Agent  of  1). 
McDonald  & Co. 

Hartenfels,  P.  October  20,  1897. 

120  Liberty  street,  New  York,  N.  Y.,  Manufacturer  of  Patent 
Gas  Leak  Indicator  and  Supplies. 

Hayward,  Sterling  F.  October  15,  1890. 

395  Broadway,  New  York,  N.  Y.,  Treasurer  and  General 
Manager  of  Connelly  Iron  Sponge  and  Governor  Co. 
Henderson,  E.  H.  October  27,  1896. 

355  Fifth  avenue,  Pittsburg,  Pa,,  P.  O.  Box  373,  President  of 
James  Gardner,  Jr.  Co. 

Higgins,  C.  M.  October  21,  1891. 

26  Broadway,  New  York,  N.  Y.,  with  Standard  Oil  Co. 

Hinman,  Charles  W.  October  27,  1896. 

8 Medford  street,  Boston,  Mass.,  with  Nathaniel  Tufts  Meter 
Co. 

Hunter,.Jiarry  W.  October  16,  1901. 

851  Equitable  Building.  Baltimore,  Md.,  Salesman  of  F.  & L. 
Kahn  & Bros.,  Hamilton,  Ohio. 

Jacobs,  Charles  H.  October  20,  1897, 

3rd  and  Leonard  streets,  Detroit,  Mich.,  Secretary,  Treas- 
urer and  General  Superintendent  of  Detroit  Meter  Co. 

Johnston,  E.  D.  October  17,  1900. 

Connersville,  Ind  , President  and  General  Manager  of  P.  H. 

& F.  M.  Roots  Company. 
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Latta,  M.  Nisbet.  October  17,  1900. 

Charlotte,  N.  C.,  Engineer  Charlotte  Railway,  Light  and 
Power  Company. 

Leakey,  Nathan  G.  October  16,  1901. 

Detroit,  Mich.,  Assistant  Secretary  and  Treasurer  of  the  Michi- 
gan Ammonia  Works. 

Lippincott,  Wilbur  M.  October  16,  1901. 

212  West  114th  street,  New  York,  N.  Y.,  Salesman  ot  The 
American  Incandescent  Gas  Co. 

Little,  George  B.  October  19,  1892. 

103  State  street,  Boston,  Mass  , of  Stratton,  Little  & Co., 
Coal  Dealers. 

Luqueer,  Robert  O.  October  18,  1899. 

M.  E.,  31  Nassau  street,  New  York,  N.  Y.,  Assistant  Engi- 
neer of  Humphreys  & Glasgow. 

McDonald,  Donald.  October  21,  1891. 

51  Lancaster  street,  Albany,  N.  Y.,  Superintendent  of  D. 
McDonald  & Co.,  Gas  Meter  Manufacturers. 

Mcllravy,  W.  N.  October  16,  rpoi. 

100  William  street,  New  York,  N.  Y.,  Agent  of  the  National 
Coal  Tar  Co. 

Mclntire,  John  K.  October  18,  1899. 

116  No.  Main  street,  Dayton,  Ohio,  Director  of  Dayton  Gas 
Light  and  Coke  Company. 

Marsh,  Converse  D.  October  16,  1901. 

136  Ihberty  street.  New  York,  N.  Y.,  President  of  Bryan- 
Marsh  Co.,  Manufacturer  of  Photometers. 

Mills,  Wm.  A.  October  16,  190 1. 

Portchester,  N.  Y.,  Secretary  of  Abendroth  Brothers. 

Mordue,  Thomas  N.  October  16,  1895. 

Old  Colony  Building,  Chicago,  111,  Agent  Castner,  Curran 
& Bullitt. 

Mueller,  Robert.  October  17,  1900. 

230  North  Main  street,  Decatur,  111.,  Manager  and  Assistant 
Secretary  and  Treasurer  of  H.  Mueller  Manufacturing  Co. 
Nichols,  Carroll  B.  October  16,  1901. 

224  South  3rd  street,  Philadelphia,  Pa.,  Salesman  of  The 
Westmoreland  Coal  Co. 
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Nicolls,  J.  O.  October  27,  1896. 

Real  Estate  Trust  Building,  Philadelphia,  Pa.,  General  Sales- 
Agent  Vinton  Colliery  Co. 

Norton,  Arthur  E.  October  18,  1899. 

8 Medford  street,  Boston,  Mass.,  Representing  Nathaniel 
Tufts  Meter  Co. 

Norton,  Harry  A.  October  17,  1888. 

8 Medford  street,  Boston,  Mass.,  Manager  Nathaniel  '1  ufts 
Meter  Co. 

Osborne,  Willard  B.  October  19,  1898. 

x\llegheny.  Pa.,  Constructing  Engineer  Riter-Conley  Co. 
Osius,  George.  October  16,  1889. 

Detroit,  Mich.,  Secretary  and  Treasurer  of  Michigan  Ammo- 
nia Works. 

Page,  Albion  L.  October  21,  1891. 

180  Fulton  street.  New  York,  N.  Y.,  of  Geo.  Shepard  Page’s 
Sons. 

Palmer,  George  Q.  October  16,  1901. 

742  East  1 2th  street.  New  York,  N.  Y , Manager  of  the 
Quintard  Iron  Works. 

Payne,  F.  H.  October  17,  1900. 

Erie,  Pa.,  Manager  of  The  Metric  Metal  Works. 

Pearson,  Joshua  Ash.  October  20,  1897. 

Broad  and  Arch  streets,  Philadelphia,  Pa.,  P.  O.  Box  1564, 
Purchasing  Agent  'I'he  United  Gas  Improvement  Co. 

Persons,  Fred.  R.  October  17,  1888. 

317  St.  Clair  street,  Toledo,  Ohio,  Representative  of  Mary- 
land Meter  and  Mfg.  Co.  of  Baltimore. 

Platt,  E.  S.  October  27,  1896. 

Room  218,  Commercial  Building,  St.  Louis,  Mo.,  Secretary 
and  Treasurer  of  George  Platt  & Co. 

Prendergast,  Daniel  J.  October  20,  r897. 

33  Nassau  street.  New  York,  N.  Y.,  General  Su])erintendent 
Welsbach  Street  Lighting  Company  of  America. 

Roberts,  ('iarence  V.  October  16,  1901. 

3rd  and  Mifflin  streets,  Philadelphia,  Pa.,  Vice-President  of 
the  Thomas,  Roberts,  Stevenson  Co. 


CCXXXVl 


Rodgers,  E.  H.  October  i6,  1901. 

942-944  Drexel  Building,  Philadelphia,  Pa.,  Treasurer  of  the 
Standard  Meter  Company. 

Sadder,  J.  P.  B.  October  18,  1899. 

813  S.  Howard  street,  Baltimore,  Md.,  of  J.  P.  B.  Sadtler  & Co. 
Scheel,  Henry  C.  October  18,  1893. 

1 1 Broadway,  Bowling  Green  Offices,  New  York,  N.Y., .Whole- 
sale Coal  Dealer. 

Silliman,  Alfred  D.  October  18,  1899. 

Broad  and  Arch  streets,  Philadelphia,  Pa.,  Cadet  Engineer  of 
The  United  Gas  Improvement  Co. 

Slocum,  Frank  L.  October  19,  1892. 

Conestoga  Building,  Pittsburg,  Pa.,  President  ©f  the  Gas 
Engineering  Co. 

Steward,  Robert  Bruce.  October  18,  1899. 

Chattanooga,  Tenn.,  Vice-President  of  D.  M.  Stevv^ard  Manu- 
facturing Co. 

Stratton,  S.  S.  October  16,  1889. 

88-92  West  Jackson  Boulevard,  Chicago,  Ilk,  Agent  Mary- 
land Meter  Co. 

Stroh,  George,  October  16,  1901, 

Detroit,  Mich.,  Superintendent  of  the  Michigan  Ammonia 
W orks. 

Sumraey,  D.  L.  October  19,  1898. 

N.  W.  cor.  Broad  and  Arch  streets,  Philadelphia,  Pa., 
Engineer  with  The  United  Gas  Improvement  Co. 

Taylor,  Horace  G.  October  18,  1899. 

M.  E.,  38  Victoria  street,  l>ondon,  S.  W.,  England,  A.ssistant 
Engineer  of  Humphreys  & Glasgow. 

Terhune,  Chas.  F.  October  16,  1901. 

1133  Broadway,  New  York,  N.  Y.,  A^ice- President  of  Wm. 
M.  Crane  Co. 

Tolinan,  Wm.  Nichols.  October  17,  1900. 

3067  E.  'Phompson  street,  Philadeljihia,  Pa.,  Master  Mechanic 
Station  B,  Pniladelphia  Gas  Works  of  The  Unit:d  Gas  Im- 
provement Company. 

Trenkamp,  H.  J.  October  19,  1898. 

Cleveland,  Ohio,  Secretary  the  Schneider  & Trenkamp  Co. 
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Van  W^ie,  E.  G.  October  27,  1896. 

1320  Jefferson  avenue,  Detroit,  Mich.,  Manager  Gas  Ap- 
pliance Department,  Detroit  Stove  Works. 

Webber,  Wesley.  October  16,  1901. 

6 Wall  street,  New  York,  N.  Y.,  Engineer  of  tiie  Webber 
Prepayment  Aitachm.ent  Company. 

Wehner,  R.  K.  October  17,  1898. 

46  Bridge  street,  Newark,  N.  J.,  Assistant  Treasurer  of  Isbell- 
i^orter  Co 

Welch,  John  S.  October  16,  1901. 

N,  W.  cor.  Broad  and  Arch  streets,  Philadelphia,  Pa.,  Gas 
Engine  Expert  with  The  United  Gas  Improvement  Co. 

Wells,  Fred.  K.  October  27,  -896. 

356  Fourth  avenue.  New  York,  N.  Y.,  Manager  Eastern 
Office,  George  M.  Clark  & Co.  of  Chicago. 

Wharton,  Henry.  October  16,  1895. 

224  South  3rd  street,  Philadelphia,  Pa.,  P.  O.  Box  1322, 
Assistant  Secretary  Westmoreland  Coal  Co. 

Wickham,  Leigh.  October  16,  1901. 

St.  Louis,  Mo.,  Salesman  of  the  Parker-Russell  Mining  and 
Manufacturing  Co. 

Wilbraham,  John  S,  October  19,  1892. 

25(8  Frankford  avenue,  Philadelphia,  Pa.,  Secretary  and 
Treasurer  of  Wilbraham- Baker  Blower  Co. 

Wilbraham,  John  W”.  October  19,  1892. 

2518  Frankford  avenue,  Philadelphia  Pa.,  President  of  Wil- 
braham-Baker  Blower  Co. 

Wilkinson,  C.  T.  October  16,  1901. 

Brockville,  Ontario,  Canada,  Consulting  Gas  and  Electric 
Engineer. 

Wood,  Edward  R.,  Jr.  October  17,  1900. 

245  South  17th  street,  Philadelphia,  Pa.,  with  R.  1).  Wood 
Co. 


Honorary  Members 12 

Active  Members 499 

Associate  Members 97 


Total 608 


MEMBERS  OE  THE  AMERICAN  GAS 
LIGHT  ASSOCIATION,  ARRANGED 
GEOGRAPHICALLY. 


ALABAMA. 

Birmingliam J.  T.  B.  Cocke. 

' ARKANSAS. 

Pine  Bluff ..L.  I.  Pollitt. 

CALIFORNIA. 

- -W.  B.  Cline. 457  South  Broadway 

. . T.  R.  Parker. 

. - John  A.  Britton. 

. .T.  S.  C.  Lowe. 

. - John  Clements 134  Central  avenue 

. . Wm.  J.  Casey. 

Joseph  B.  Crockett 415  Post  street 

Walter  S.  Dole .321  Market  street 

Frederick  H.  Eichbaum.ioi  Dcvisadero  street 

Edward  C.  Jones 415  Post  street 

C.  O.  G.  Miller 455  Sutter  street 

- - John  W.  Thomas. 

COLORADO. 

Colorado  Springs .. Ira  Abbott  Miller. 

William  C.  Paullins 

Denver William  A.  Baehr 

A.  H.  Branch 

Irvin  Butterworth- 

Philip  Cross 

Frank  W.  Frueauff 
John  H.  Poole. . . . 

.J.  D.  Taylor,  Jr. 


104  N.  Tejon  street 
104  N.  Tejon  street 
. . . .405  17th  street 
. . - 637  1 6th  avenue 
. - .405  17  th  street 
, . . .405  17th  street 
. . . .405  17th  street 
. . . . 405  17th  street 


Los  Angeles 

Napa 

Oakl-and 

Pasadena 

Salinas 

San  Francisco . . . 


Vallejo 


Pueblo . . . . 
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Bridgeport 

CONNECTICUT. 

. - . PTank  A.  Bassett. 

Willinin  R.  Higby 

380  Main  street 

Danbury 

...Charles  H.  Merritt... 

350  Main  street 

Derby 

.-Charles  H Xettleton, 

Hartford 

. . .John  P.  Harbi.son. 

Meriden 

John  W.  Hatstat. 
Burdett  Loomis. 

. . Charle.s  A.  Learned... 

40  Colony  street 

New  Britain... 

. . . Everett  C.  1 .earned  . . . 

118  Maple  street 

Andrew  J.  Sloper  .... 

. . . 19  West  Main  street 

New  Haven . . . . 

F.  L Terry. 

. . F.  C.  Sherman 

80  Crown  street 

F.  M.  Travis  

80  Crown  street 

New  London . . . 

. . . A.  Cj.  B.  Hunt. 

Norwalk 

. . . L.  C.  Hanford  

1 Belden  avenue 

Stamford 

. . . Walter  M.  J ackson  . . . . 

9 Oliver  street 

Waterbury 

. . . E.  H.  Williams 

150  Grand  street 

Winsted 

. . . Rufus  E.  Holmes 

55  High  street 

Wilmington .... 

DELAWARE. 

827  Market  street 

George  S.  Capelle .... 

827  Market  street 

Edward  J.  Curley. . . . 

827  Market  street 

Thomas  Curley. 

DISTRICT  OF  COLUMBIA. 

Washington  . . . . 

. . . C.  Clay  Bayly. 

Thos.  F.  Holden . . . . r: 

2th  and  M streets,  S.  E. 

John  Leetch  

1409  31st  street 

James  S.  Mcllhenny . 26th  and  G streets,  N.W. 

John  R.  McLean 

.413  loth  street,  N.W. 

Robert  L.  Middleton.. 

1411  30th  street,  N.W. 

Jacksonville  ... 

FLORIDA. 

Clarence  S.  Hammatt. 

- 26  Main  street 

Pensacola  . . . . . 

. . . Charles  F.  Zeek 

.3  South  Palafox  street 

St.  Augustine  . . 

. . . George  Old. 

Tampa 

. . . A.  J.  Boardman 

Roberts  Building 
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GEORGIA. 

Atlanta .W.  L.  Cosgrove..  .Alabama  and  Broad  streets 

Robert  Young,  Jr 327  Spring  street 

Columbus James  Ferrier 1149  Broad  street 

Savannah  John  W.  Golden. 

George  H.  Waring,  Jr. 

TERRITORY  OF  HAV/AIL 

Honolulu Alonzo  Gartley King  and  Alehea  streets 

ILLINOIS. 

Alton J.  F.  Porter, 205  Market  street 

Cairo John  W.  Eakin 709  Ohio  Levee  street 

Chicago W.  I.  Battin, -25th  and  Loomis  streets 

A.  B.  Eaton 70  Wabash  avenue 

Chas.  H.  Evans 300  53rd  street 

A.  R.  Foote 132  Market  street 

H.  D.  Harper  34  W,  Monroe  street 

Carroll  Miller  The  Rookery 

Thomas  N.  Mordue . . . . Old  Colony  Building 
T.  V.  Purcell. 

S.  S.  Stratton .88-92  W.  Jackson  Boulevard 

John  Williamson 157  Michigan  avenue 

Decatur Robert  Mueller 239  N.  Main  street 

Elgin Carl  H.  Dunbar 167  Du  Page  street 

Robert  F.  Fitz 361  Douglas  avenue 

Evanston Rufus  C.  Dawes  .......1611  Benson  avenue 

Galesburg Charles  L.  Gerould. 

Oak  Park ..Ed ward  E.  Morrell.  ......221  Wesley  avenue 

Peoria  .F.  W.  Little 125  North  Jefferson  avenue 

Rockford George  D.  Roper. 

Henry  S.  Whipple 201  Mulberry  street 

Waukegan Geo.  F.  Goodnow. 

INDIANA. 

Connersville E.  D.  Johnston. 

Evansville Edward  J.  Elies. 
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Fort  Wayne Alfred  D Cressler Calhoneand  Murray  sts. 

Olaf  N.  Guldzin 157  West  Berry  street 

G.  Max  Hofmann. 

C.  S.  Knight Oliver  and  Buchanan  streets 

Indianapolis Janies  Somerville. . Cor.  Penn  Louisiana  sts. 

Michigan  City ...  .Walter  M.  Blinks. 

New  Albany James  W.  Dunbar ..  Sycamore  and  7th  streets 

Peru W.  V.  Spinning 12  West  3rd  street 

Terre  Haute M.  N.  Diall 507  Ohio  street 

IOWA. 

Burlington Edward  D.  Clary 914  North  6th  street 

Clinton S.  M.  Highlands. 

Des  Moines .......  Edward  G.  Pratt 413  Locust  street 

Dubuque George  McLean 669  Main  street 

Fort  Madison M.  Timmons  Walker 207  Pine  street 

Oskaloosa William  Bailey 216  High  avenue,  West 

Ottumwa H.  B.  Maynard. 

Sioux  City L.  L.  Kellogg. 

KANSAS. 

P'ort  Scott William  H.  Frost ii  East  Wall  street 

Kansas  City Northrop  Moore Husted  Building 

KENTUCKY. 

Hopkinsville Thomas  G.  Littlehales. 

Louisville A.  H.  Barret Sixth  and  Green  streets 

MAINE. 

Bangor Charles  E.  Dole. 

Portland Eugene  H.  Yorke 4 W.  Commercial  street 

MARYLAND. 

Baltimore Edward  L.  Bartlett . . McLIenry  and  Scott  sts. 

D.  Lewis  Bartlett. 

George  Beadenkopf 19  South  street 

Charles  H.  Dickey ..  North  and  Saratoga  sts. 
Edmund  S.  Dickey. 


Baltimore 
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Francis  H.  Hambieton 19  South  street 

Thomas  J.  Hayward,  McHenry  and  Scott  sts. 
Harry  W.  Hunter. ... 851  Equitable  Building 
Frederick  J.  Mayer,  McHenry  and  Scott  sts. 
J.  P.  B.  Sadtler. . . .813  South  Howard  street 


Boston 


Charlestown  ... 
Chelsea 

Chicojiee 

Dorcl'i  ester 

East  Cambridge 

Everett 

Fall  River 

Fitchburg 

Gardner 


MASSACHUSETTS. 

.Walter  R,  Addicks. 24  West  street 

Forrest  E.  B irker  ....  State  House,  Room  145 

Chas.  H.  Baldwin 159  Franklin  street 

Albert  C.  Burrage  24  West  street 

Chas.  J^.  Burrage  . . . t 24  West  street 

Franklin  V.  Chaney 28  Oliver  street 

Arthur  E.  Childs 23  Central  street 

Fred.  J.  Davis  74  Montgomery  street 

Samuel  J.  Fowler. 

John  A.  Gould, 24  West  street 

William  H.  Hill 40  Water  street 

C.  W.  Hinman  8 Medford  street 

John  T.  Langford • -7°  Kilhy  street 

George  B.  Little 103  State  street 

Arthur  E.  Norton 8 Medford  street 

Plarry  A.  Norton.  8 Medforrl  street 

A.  B.  Slater,  Jr 209  Equitable  Building 

Howard  C.  Slater. . . . 209  Equitable  Building 

Charles  H.  Sprague 70  Kilby  street 

Charles  S.  Waldo 102  Milk  street 

William  A.  Wood 609  Commercial  street 

Patrick  Coyle 27  Arlington  avenue 

Cyrus  M.  Coburn 152  Congress  avenue 

George  W.  Moses. 

Chas.  H.  Nutting  8 Springfield  street 

-William  E.  McKay 10  Pearl  street 

Horace  A.  Allyn Third  street 

August  F.  Hilleke. 

Chas.  F.  Leonard. 

Joseph  E.  Nute 14  Bedford  street 

H.  F.  Coggshall 376  Main  street 

C.  S.  J.  Ruggles. 
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Gloucester A.  Coffin  Duncan  street 

Holyoke William  K.  Snow 338  Maple  street 

Hyde  Park Edwin  M.  Walker 34  Fairmount  avenue 

Jamaica  Plain Eugene  X.  Foss  8 Everett  street 

Lav/rence C.  J.  R.  Humphreys 370  Fissex  street 

Fred.  H . Sargent ......  42  Washington  avenue 

Lowell Geo.  S.  Motley 

Lynn Charles  F.  Prichard 90  Exchange  stn  et 

Marlboro G.  F.  Macmim 

Medford Frank  E.  Chandler. 

New  Bedford...  .Walter  S.  Allen. 

Nathaniel  W.  Gifford. 

Newton Waldo  A.  Learned 2 Jewett  street 

North  Adams Frank  S.  Richardson  71  Main  street 

Northampton H.  C.  Crafts  . . . : 216  Main  street 

Pittsfield Ralph  Woodward. 

Spencer d'hos.  H.  Clark. 

Springfield F.  de  V.  d'hompson. 

d'aunton  Henry  B.  Leach 68  Washington  street 

Wakefield Cliarles  E.  White 210  Main  street 

Waltham Frank  H.  Brown. 

Charles  F.  Spaulding Warren  avenue 

Worcester Charles  D.  Lamson 240  Main  street 

James  J.  Humphreys,  Jr. 

MICHIGAN. 

.Charles  H.  Raynor. . . .9  North  Wdnter  street 

. Henry  W.  Douglas 211  Huron  street 

. Robert  Calhoun 401  Centre  avenue 

Sidney  R.  Walker 401  Centre  street 

-W.  d\  Barbour. 

Isaac  C.  Baxter. 

Paul  Doty 230  Woodward  avenue 

Charles  H.  Jacobs. . .3rd  and  Learned  streets 
Nathan  G.  Leakey. 

Eugene  T.  Lynch. 

James  P.  Lynn... 301  Wayne  Bank  Building 

George  Osius Foot  Beaufait  avenue 

Frank  Kerr  Pelton . 301  Wayne  Co.  Bank  Bldg. 


Adrian 

Ann  Arbor 

Bay  City 

Detroit 


Detroit 
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Geo.  Stroh. 

B.  O.  Tippy. 

E.  G.  Van  Wie 1320  Jefferson  avenue 

Peter  Young 210  Wayne  Bank  Building 

Grand  Rapids H.  D.  Walbridge 109  Ottawa  street 

Harry  B.  Wales 109  Ottawa  street 

Jackson W.  M.  Eaton 260  East  Mam  street 

Kalamazoo j.  J.  Knight. 

Pontiac William  H.  Morgans  ii  South  Saginaw  street 

MINNESOTA. 

St.  Paul A.  P.  Lathrop,  N.  W.  cor.  6th  and  Jackson  sts. 

MISSOURI. 

Jas.  M.  H.  Young 

George  S.  Clarke. . . . loth  and  Walnut  streets 

Mastin  Simpson 130  Delaware  street 

Kerr  M.  Mitchell 516  Francis  street 

Ernest  William  Bell 716  Locust  street 

Byron  E.  Chollar ...  .714  Locust  street 

John  Dell 411  Oliver  street 

John  C.  Dods 915  Wainwright  Building 

James  Green 915  Wainwright  Building 

E.  S.  Platt 218  Commercial  Building 

Alexander  Ross.  ....  41 1 North  nth  street 

Daniel  R.  Russell..... 417  Pine  street 

Orrell  O.  Thwing . . .Main  and  Howard  streets 
Leigh  Wickham. 

NEBRASKA. 

Lincoln Edgar  J.  Powers. 

Omaha Isaac  Battin 1224  Farnam  street 

G.  W.  Clabaugh. 

John  B.  Klumpp.  .20th  street  and  Lincoln  ave 
Isaac  N.  Knapp i'25  South  28th  street 


Joplin 

Kansas  City 

St.  J Gseph . . 
St.  Louis... 


Concord 


NEW  HAMPSHIRE, 

John  T.  Fisk. 

H.  K.  Morrison 


5 Capitol  street 
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Keene G.  M.  Rossman. 

Manchester Walter  G.  Africa 39  Hanover  street 

Nashua Walter  F.  Norton 9 Courtland  street 

NEW  JERSEY. 

Camden Benjamin  F.  Archer 319  Cooper  street 

Gloucester  City. . .Geo.  Shattuck  Barrows. 

Hackensack Carl  H.  Graf 114  Main  street 

Frank  B.  Poor 185  Main  street 

William  C.  Thomas 114  Main  .street 

Hoboken Henry  Morton River  and  6th  streets 

F.  N.  Morton ..  Clinton  avenue  and  13th  street 

Jersey  City West  Bissell Fuller  Building 

David  R.  Daly Green  and  Essex  streets 

Dudley  D.  Flemming. . 249  AVashington  street 

John  M.  Rusby 6th  and  Provost  streets 

T.  B.  Wood 6th  and  Provost  streets 

Percy  S.  Young 1 Montgomery  street 

Keyport H.  W.  Davies. 

Long  Branch C.  D.  Strong 168  Broadway 

William  B.  Tuttle 168  Broadway 

Montclair A.  E.  Forstall. 

Newark William  H.  Allen 575  Broad  street 

J.  S.  DePlart,  Jr 46  Bridge  street 

J.  P.  Dusenberry. 

C.  C.  Hartpence 242  Sixth  avenue 

Alexander  H.  Strecker 575  Broad  street 

J.  Hawley  Taussig. 

Eugene  Vanderpool 757  Broad  street 

R.  K.  Wehner 46  Bridge  street 

H.  D.  Whitcomb,  Jr. 

Passaic Richard  R.  Young. 

Paterson W.  H.  Rogers 146  Ellison  street 

Alan  Dean  Whittaker 146  Ellison  street 

W.  L Williams 183  Tyler  street 

Phillipsburg W.  O.  Brown. 

Princeton James  E.  Burke. 

Somerville Wm.  L.  Dickel. 

Frank  M.  1'ait. 

Trenton Frank  D.  Moses 222  East  State  street 
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NEW  YORK. 


Albany Franks.  Dunn 1131  Broadway 

Donald  McDonald 51  Lancaster  street 

William  McDonald -.,....51  Lancaster  st - eet 

Frank  N.  Sisson 139  Lancaster  street 

Amsterdam William  H.  Cooper. 

Auburn Willard  E.  Case. 

C.  D.  Robison. 

Batavia E.  A.  Wakeman. 

Bath William,  H.  Scrafford. 

Binghamton Geo.  H.  Dawson 285  Court  street 

Robert  W.  Manier. ......  .30  Chenango  strc^et 

Fred.  B.  Wheeler 30  Chenango  street 

Brooklyn Fred.  S.  Benson  ....  Kent  avenue  and  Cross  st. 

Robert  W.  Bush,  12th  st.  and  Gowanus  Canal 
Thomas  E.  Byrne. . ist  avenue  and  55th  street 

Charles  H.  Corbett 428  Lafayette  avenue 

James  H.  Jourdan,  Nevins  and  Degraw  streets 
John  D.  Logan. 

William  J.  Logan. 

Edwin  Ludlam.  180  Remsen  street 

Charles  L.  Rowland 102  Green  street 

Henry  C.  Slaney 466  6th  street 

William  A.  Stedman . . . . 785  Flatbush  avenue 

Edward  D.  White 88  Van  Dyke  street 

Buffalo John  J.  Clahan 133  Whitney  place 

J.  T.  Herron ........  186  Main  street 

Richard  M.  Parker 186  Main  street 

William  S.  Riseiay 188  Main  street 

Corning Frank  D.  Kingsbury .8  East  Market  street 

Elmira..... S.  N.  Blake 501  Realty  Building 

Far  Rockaway,L.  L, Elmer  B.  Knight. 

Glens  Falls F.  A.  Sabbaton. 

Ilion,  Herkimer  Co.John  A.  Giblin 10  East  Main  street 

J.  W.  Planck 3 First  street 

Thomas  Phngwood 4 Armory  street 

Johnstown L.  D.  Spragle 210  W.  Main  street 

Kingston .Franklin  Tobey,  Jr 608  Broadway 

Little  Falls Henrv  P.  Collins. 
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Lockport R.  E.  Sla«)e. 

Long  Island  City..\V.  F.  Lawrence. 

Middletown William  J.  Max 153  Wickham  avenue 

Mt.  Vernon Albert  Rosenthal ..  First  avenue  and  ist  street 

Robert  M.  Searle ..  First  avenue  and  ist  street 

F.  A.  Stratton. 

Herbert  G.  Williams.  - . .37  South  13th  avenue 

Newburg Thaddeus  R.  Beal. 

Benjamin  |.  McDonald 296  Grand  street 

New  Rochelle W.  L.  Secord 42  Washington  avenue 

New  York '..Frederick  P.  Addicks 52  Broadway 

William  A.  Armington. ...  256  W.  23rd  street 

C.  G.  Atwater 277  Broadway 

J.  C.  Bayles,  M.E.,  Ph.D.,  14  Cortlandt  street 

William  R.  Beal 350  Alexander  aveime 

Fritz  Behrend 54  Front  street 

S.  Bernstein 82  W.  Broadway 

Fred.  L.  Br  dlcy 99^'k  st.  and  2nd  avenue 

William  H.  Bradley 4 Irving  place 

Ernest  C.  Blown 280  Broadvay 

Le^Nis  Sayre  Burchard 6 Wall  street 

John  S Bush. 

John  Cabot ...  .553  West  33rd  street 

E.  P.  Callender 32  Pine  street 

William  Carpender 32  Pine  street 

C.  F.  Chandler 51  East  54th  street 

Alfred  S.  Cooke  40  Wall  street 

William  M.  Crane 1131  Broadway 

J.  Alfred  Dixon 160  Broadway 

Robert  M.  Dixon 160  Broadway 

Henry  L.  Doherty 40  Wall  street 

H.  N.  Dougherty 95  Liberty  street 

W.  F.  Douthirt. 40  Wall  street 

M.  J.  Drummond 192  Broadway 

George  B.  Edwards 113  Chambers  street 

A.  B.  Eilbeck 40  Wall  street 

Wm.  L.  Elkins,  Jr 36  Wall  street 

Frederick  W.  Pdoyd 742  East  12th  street 

Malcolm  Montrose  Graham,  340  Third  avc  nue 
William  S.  Gribbel 52  Dey  street 
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New  York 


Arthur  H.  Hall 350  Alexander  avenue 

Douglass  Hamilton. ...  1815  Webster  avenue 

P.  Hartenfels 120  Liberty  street 

Charles  D.  Hauk. . . .860  St.  Nicholas  avenue 

Sterling  F.  Hayward 395  Broadway 

Richard  S.  Hicks 73  Warren  street 

C.  M.  Higgins 26  Broadway 

David  L.  Hough. 13  21  Park  Row 

Alexander  C.  Humphreys..  .31  Nassau  streit 
Ford  Huntington. .......  .340  Third  avenue 

Charles  W.  Isbell 245  Broadway 

Edward  R.  Jourdan 4 Irving  Place 

James  S.  Kennedy..  .115th  st.  and  East  River 
Wilbur  M.  Lippincott.  .212  West  114th  street 

E.  G.  Love 122  Bowery 

Robt.  O.  Luqueer • - - • 31  Nassau  street 

W.  N.  Mcllravy. 100  William  street 

Emerson  McMillin ...40  Wall  street 

Converse  D.  Marsh 136  Liberty  street 

J.  Alex.  Mayers .32  Pine  street 

Alten  S.  Miller ....4  Irving  Place 

William  N.  Milsted. . nth  avenue  and  47th  st. 

Albion  L.  Page 180  Fulton  street 

Geo.  Q.  Palmer 742  East  12th  street 

James  D.  Perkins 228  Produce  Exchange 

Daniel  J.  Prendergast 33  Nassau  street 

Geo.  G.  Ramsdfcll 395  Broadway 

William  W.  Randolph.. 31  Nassau  street 

A.  F.  Reichelt 350  Alexander  avenue 

Eugene  Rosenquest - Westchester 

Thomas  F.  Rowland 329  Madison  avenue 

Henry  C.  Scheel. . . . ii  Broadway,  Room  921 

F.  Schniewind  277  Broadway 

F.  Seaverns  228  Produce  Exchange 

Robert  A.  C.  Smith 100  Broadway 

Chas.  F.  Terhune 1133  Broadway 

Lucien  P.  F.  Tull 340  Third  avenue 

George  FI.  Warner 1131  Broadway 

Wesley  Webber. 6 Wall  street 

Adam  Weber 633  East  15th  street 
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t^ew  York Oscar  B.  Weber 633  East  15th  street 

A.  F.  Wehner 245  Broadway 

F.  K.  Wells 356  P'ourth  avenue 

William  Henry  White 32  Pine  street 

Charles  R.  Whittier 45  Broadway 

H B.  Wilson 40  Wall  street 

Edwin  E.  Witherby 40  Wall  street 

George  E.  Woods 4 Irving  Place 

Oscar  F.  Zollikoffer 49  West  54th  street 

Nyack A.  M.  Voorhis Broadway 

Ogdensburg J.  H.  P’indlay 17  Franklin  street 

Penn  Yan  Rudolph  Riege 300  Liberty  street 

Port  Chester Wm.  C.  Anderson loi  North  Main  street 

Wm.  A.  Mills. 

Port  Jervis John  Collins i Mt.  William  street 

Poughkeepsie James  M.  Hadden. 

Ravenswood,  L.  I.  City,  W.  Cullen  Morris. 

Rochester John  F.  Bush ii  18  North  St.  Paul  street 

G.  W.  Graves 32  South  avenue 

Sag  Harbor S.  E.  Linton,  Jr. 

Stapleton Thos.  O.  Horton 264  Bay  street 

Syracuse T.  Littlehales 715  East  Genesee  street 

Austin  C.  Wood 216  North  West  street 

Tarrytown Augustus  Konrad,  40  North  Washington  street 

Utica Edward  A.  Pinkney 217  Genesee  street 

Watertown Henry  C.  Whitney Arsenal  street 

Yonkers G.  W.  Curran 115  Hawthorne  avenue 

B.  W.  Stilwell 67  N.  Broadway 

NORTH  CAROLINA. 

Brevard Arthur  E.  Boardman. 

Charlotte M.  Nisbet  Latta. 

Raleigh M.  Bowes. 

Wilmington John  W.  Reilly 116  South  Sixth  street 

Winston-Salem  . . . .R.  V.  Howes. 

OHIO. 

Bucyrus J.  W.  Gwynn. 

Canton L.  W.  Wells 137  East  5th  street 
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Cincinnati Andrew  Hickenlooper.  .4th  and  Plum  streets 

William  A.  Miller 2817  Eastern  avenue* 

James  E.  Stacey 239  Mill  street 

Cleveland Franklyn  L.  Alcott, 

Malcolm  S.  Greenough --- 356  Superior  street 
Howard  E.  Mann. 

Virgil  G.  Marani 356  Superior  street 

J.  J.  Potter. 

H.  J.  'rrenkamp. 

Daniel  R.  Warmington 410  Pearl  street 

George  H.  Warmington 410  Pearl  street 

John  F.  Wilcox. . 1310  New  England  Buiiding 

Columbus Ernest  E.  Eysenbach. 

Dayton W.  P,  Callahan  ......  .901  East  Third  street 

Robert  R.  Dickey.  . . Main  and  Second  streets 
Henry  C.  Graves. . . .Main  and  Second  streets 

Geo.  Light .205  East  First  street 

Joseph  Light 203  East  First  street 

John  K.  Mclntire 116  North  Main  street 

Delaw'are 1'.  C.  Jones. 

Fostoria  William  D.  Marks. 

J.orain C.  A.  Schwarm  ...  521  Broadway 

M rietta Beman  G.  Dawes. 

Piqua  Stanhope  Boal. 

Steubenville J.  Chas.  Ross. 


Toledo  C.  A.  B>  ers. 

Chas.  R.  Faben,  Jr 327  South  Erie  street 

Fred.  R.  Persons 317  St.  Clair  street 

Warren  George  H.  I'ayler .209  Main  street 

Zanesville .Eugene  Printz North  Sixth  street 


Portland  . . 
Salem  . . . . 


OREGON. 

....  Charles  F.  Adams.  . . Fifth  and  Yawhill  streets 
...  .J.  B.  T.  Tuthill 4 Chemeketa  street 


PENNSYLVANIA. 

Allegheny H.  A.  Carpenter. 

Willard  B.  (Jsborne. 

John  Young 603  West  Diamond  street 
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Allentown  . . . . 

- . . . Arthur  F.  Bigelow.  . . . 

. . . . 540  Hamilton  street 

Altoona 

. . . - George  H.  Harper.  . . 

....  2526  Broad  av«  nue 

John  Llovd 

...First  National  B.ink 

Ardmore 

. . . .W.  K.  Barrett 

13  Simpson  Re  ad 

Catasauqua . . . 

....  Jas.  R.  Floyd,  J r. 

Chester 

. . . .John  M.  Callanan . . . . 

517  Market  street 

Darby 

John  D.  Shattuck. . . . 

889  Main  s teet 

Easton  

. - . Edwin  G.  Holzer. 

William  H.  Ward 

228  Front  street 

Erie 

H.  Payne. 

Harrisburg  . . . 

L.  S.  Williams 1204  North  Second  .street 

Hanover 

R.  Hayes  Dutton. 

Honesdale . . . 

Henry  Z.  Russell. 

J ohnstown  . . . . 

Anderson  H.  Walters. 

405  Main  st  eet 

Lancaster  . . . 

. . . . J.  H . Baumgardner . . i 

129  North  Queen  s reet 

Norristown  . . . 

. - . . Herbert  H.  Ganser. 

Philadelphia . . 

. . . . Harrv  C.  Adams 

. 224  South  Third  sire  ct 

J.  Edward  Addicks, 

1212  Real  Estate  Trust  Building 

j.  C.  Andrews.  19th  st.  and  Allegheny  avenue 

F.  M.  Aithur i 

706  North  Broad  stieet 

- 

H.  S.  Battin..  19th  street  and  Allegheny  ave. 

A.  B.  BeadD 

1405  Arch  street 

Samuel  T.  Bodine. . . . 
William  PL  Bower, 

Broad  and  Arch  stieeis 

Gray's  Ferry  Road  and  29th  street 

Cyrus  Borguer 

23rd  street  above  Race 

Pk  L.  Brundrett 

1401  Arch  street 

James  Buckman 

Henry  R.  Cartwright, 

. . 8th  and  Green  streets 

N.  W.  cor.  22nd  & Arch  streets 

\\  illiam  Cartwright.  . . 

. . . . 3413  Baring  strec: 

Wolton  Clark 

Broad  and  Arch  streets 

H.  W.  Coleman  . . . . , 

..1051  Drexel  Building 

D.  J.  Collins 

1403  Arch  street 

J.  A.  P.  Crisheld  . . . . 

. Broad  and  .Arch  streets 

Samuel  Philip  Curtis.. 

. .222  South  Third  street 

E.  1.  Donahue  

Broad  and  Arch  streets 

PAlward  H.  Earnshaw. 

. .22nd  and  I'ilbert  streets 

George  A’.  Elkins . . . . 

423  Walnut  street 
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Philadelphia 


William  P.  Fodell 50  Laurel  street 

Walton  Forstall Broad  and  Arch  streets 

John  P'owler 39  Laurel  street 

William  H,  Gartley 1401  Arch  street 

Thomas  L.  George Broad  and  Arch  streets 

P.  H.  Gibbons  2817  Morris  street 

W.  W.  Gibbs .850  Drexel  Building 

John  Gribbel 1513  Race  street 

Carl  M.  Guenther. . . . 12th  and  Brown  streets 

Jansen  Haines Broad  and  Arch  streets 

J,  A.  Harris  1513  Race  street 

William  E.  Helme 1339  Cherry  street 

William  H.  Hopper, 

137  West  Washington  lane,  Germantown 

Lewis  Lillie Broad  and  Arch  streets 

Alex.  J.  McCleary 22nd  and  Filbert  streets 

Edmund  H.  McCullough,  224  South  3rd  street 

William  MacDonald Point  Breeze 

John  Mcllhenny -^339  Cherry  street 

John  D.  Mcllhenny. ......  1339  Cherry  street 

Martin  Molony 37th  and  Market  streets 

Henry  G.  Morris 408  Philadelphia  Bourse 

Carroll  B.  Nichols. ...  224  Souih  Third  street 

J.  O.  Nicolls Real  Estate  Trust  Building 

Rollin  Norris Broad  and  Arch  streets 

Carter  H.  Page,  Jr. . . . Broad  and  Arch  streets 

William  K.  Park 22nd  and  Filbert  streets 

Joshua  Ash  Pearson.  Broad  and  Arch  streets 
Clarence  V.  Roberts.  . .3rd  and  Mifflin  streets 
George  J.  Roberts.  . . .Broad  and  Arch  streets 

E.  H.  Rodgers 942-944  Drexel  Building 

William  L.  Rowland. . . .4800  Chester  avenue 
William  J.  Serrili Broad  and  Arch  streets 

F.  H.  Shelton t 12  North  Broad  street 

Alfred  D.  Silliman Broad  and  Arch  streets 

John  W.  Smith 60  Laurel  street 

William  H.  Smith. .....  1931  South  9th  street 

B.  H.  Spangenberg,  Town  Hall,  Germantown 
Henry  Steck.  . .631  Chestnut  street,  Room  12 
J.  W.  Stirzel Richmond  and  Tioga  streets 


ccliii 


Philadelphia Morris  W.  Stroud 222  South  Third  street 

D.  L.  Summey,  N.  W.  cor.  Broad  & Arch  sts. 
Paul  Thompson',  N.  W,  cor.  Broad  & Arch  sts. 
Wm.  Nichols  Tolman . . . 3067  E.  Thompson  st. 

Benj.  S.  Walters . . -205T  Walnut  street 

John  S.  Welch, 

N.  W.  cor.  Broad  and  Arch  sts. 

Henry  Wharton 224  South  Third  street 

John  S.  Wilbraham. . . 25 18  Frankford  avenue 
John  W.  Wilbraham  ..  2518  Frankford  avenue 
FMward  R.  Wood,  Jr. ..  245  South  17th  street 

Stuart  Wood 400  Chestnut  street 

Walter  Wood 400  Chestnut  street 

Phoenixvilie David  Buck 224  Bridge  street 

Pittsburg Geo.  F.  Duck. 

E.  H.  Henderson 335  Fifth  avenue 

Robert  Young 435  Sixth  avenue 

Reading John  H.  Keppelman 20  North  5th  street 

Royersford John  H.  Mansur. 

Joshua  J.  Nix 353  Church  street 

South  Bethlehem. . Henry  W.  Benner. 

Williamsport Q.  S.  Backus. 

James  W.  Lane 1046  West  Fourth  street 

Wyncote Lewis  R.  Dutton. 

York Grier  Hersh. 

Jacob  L.  Kuehn..33  East  Philadelphia  street 
Fred.  R.  Smart,  Jr .<25  W.  Market  street 

RHODE  ISLAND. 

A.  K.  Quinn 181  Thames  street 

Charles  W.  Blodget 20  Market  square 

A.  B.  Slater 251  Rhodes  street 

James  FI.  Armington. 

SOUTH  CAROLINA. 

Charleston Thomas  Turner 224  Calhoun  street 

(.Columbia John  M.  Daniels 1330  Main  street 

Spartanburg  ..... .J.  C.  Norcross. 


Newport 

Providence 

Riverside 
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SOUTH  DAKOTA. 


Sioux  Falls W.  H.  McKenzie. 


TENNESSEE. 

Chattanooga James  Forbes 6(9  Cherry  street 

Robert  Brace  Steward. 

Mem  du's  J.  H.  Carclail Main  and  Mill  streets 

TEXAS. 

Calveston John  Cimper. 

Sai'  Antonio E.  H.  Jenkins .......  403  East  Houston  street 


UTAH. 

Salt  Lake  City ....  John  Kempf,  Jr ....769  Main  street 

VERMONT. 

Burlington Robert  B.  Taber. 

St,  Albans C.  W.  Butterworth. 


VIRGINIA. 


Lynchburg  . . . 

. . . - Richard  D.  Apperson. 

Newport  News. 

...William  S.  Bowen 

139  28th  street 

Norfolk  

. . - Frederic  Egner. 

Henry  E.  Rice. 

Petersburg 

. . . . William  H.  Baxter .... 

. . 201  Sycamore  street 

Portsmouth  . . . . 

. . .Henry  FT  White. 

Richniond  . . . . 

W.  P.  Knowles 

..23  East  Canal  street 

Roanoke  

...John  C.  Rawn .Church  ave.  and  Henry  st. 

WASHINGTON. 

Seattle 

. . .C.  Russell  Collins 

Globe  Building 

Spokane  Falls . . 

...W.  A.  Aldrich 

E.  301  Boone  avenue 

Tacoma 

- . . Wm.  W.  Seymour. 

Walla  Walla... 

. . . C.  E.  Burrows. 

Whatcom 

. . . W.  S.  Wharton 

. . . . . 301  Holly  street 
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WISCONSIN. 

Apjileton George  McMillan 761  Lawrence  street 

Janesville Ira  Wortendyke. 

Milwaukee Frederick  Bredel 118  Farwell  avenue 

R,  B.  Brown 182  Wisconsin  street 

Julius  Buss. 

Edward  Ck  Cowdery  ....  182  Wisconsin  street 
Sheldon  J.  Glass 182  Wisconsin  street 


Waukesha H.  M.  Buck. 

AUSTRIA. 

Vienna Carl  Ritter  x'Viier  von  Welsbach, 


IV.  Wiedner  Hauptstrasse  No.  69. 


GERMANY. 

Dessau W.  von  Oechelhaeuser. 

Karlsruhe Dr.  Hans  Bunte. 


ENGLAND. 

William  King Duke  street 

Arthur  G.  Glasgow.. 38  Victoria  street,  S.  W. 

George  Livesey  Old  Kent  Road 

J.  A.  Norcross 38  Victoria  street,  S.  W. 

Horace  G.  Taylor,  M.  E , 

38  Victoria  street,  S.  W. 

John  1'.  Westcoit, 

19  Abingdon  street,  Westminster,  S.  W. 
Corbet  Woodall, 

Palace  Chambers,  Westminster 

FRANCE. 

Lyon  (Rhone) Th.  Vautier 46  rue  Centrale 

JAPAN. 

Tokio Suyekichi  Hiramatsu. 

NOVA  SCOTIA. 


Liverpool 
London  . 


Halifax 


Robert  Baxter. 
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ONTARIO,  CANADA. 

Brantford Wm.  M.  Cathels.... 48  George  street 

Brockville ........  C.  T.  Wilkinson. 

Hamilton Fred.  W.  Gates 17  Herkimer  street 

Edmund  Catheis. 

London Charles  Forbes. 

Ottawa John  R.  Coates ,23  Sparks  street 

Thos.  Dunderdale 190  Ottawa  street 

Toronto. .....L.  L.  Merrifield 157  Dowling  avenue 

William  H.  Pearson. 19  Toronto  street 

William  H.  Pearson,  Jr 95  Isabella  street 

QUEBEC,  CANADA. 

Quebec David  H.  Geggie. .2  Place  d’ Orleans 


ADDRESS  UNKNOWN. 

Ferdinand  McKeige. 

New  England 87 

Middle  States 300 

District  of  Columbia  and  South,  east  of  the  Mississippi  River  37 

North  of  Ohio  River,  and  east  of  the  Mississippi  River 95 

West  of  the  Mississippi  River.. 64 

Austria i 

Canada  and  Nova  Scotia 12 

England 7 

France i 

Germany  2 

Japan - - - i 

Address  Unknown i 


Total 


608 


MEMBERS  DECEASED. 


Georjre  W.  Parsons  

Rochester,  N.,Y 

. . . 

1875 

Cornelius  L.  Everett 

.New  York,  N.  Y 

. .Oct. 

1875 

G.  T.  Sutton  

Peekskill,  N.  Y 

..  Apr. 

1876 

Charles  Collier 

. Selma,  Ala 

. May 

1876 

W.  H.  Perry 

. Bangor,  Me 



1877 

William  B.  Clelland  

.Vicksburg,  Miss  

. . .Oct. 

15, 

1878 

Gen.  Laz  Noble 

.Vincennes,  Ind  

. . . Oct. 

i8. 

1879 

George  Buist  . 

. Halifax,  N.  S 

2, 

1879 

Oliver  G.  Steele 

. Buffalo,  N.  Y 

. . . Dec. 

lO, 

1879 

George  W.  Edge  

• Jersey  City,  N.  J 

. . Jan. 

I, 

1880 

Kerr  Murray 

Ft.  Wayne,  Ind 

. . . May 

6, 

1880 

John  C.  Buxton 

. Springfield,  0 

...July 

20, 

1880 

George  Dwight  

. Springfield,  Mass  ...  . 

. .Feb. 

L 

1881 

Elmer  W.  Clark,  Jr 

. Philadelphia,  Pa  . . . . 

. . . Mar. 

5, 

1881 

Eli  Butler  

. Meriden,  Conn  

. . . May 

24, 

1881 

Henry  Budd  

. Philadelphia,  Pa 

. . May 

28, 

1881 

Henry  Cartwright 

.Philadelphia,  Pa 

. . June 

30, 

1881 

Edwin  Keith 

. Taunton,  Mass  . 

..Apr. 

30, 

1882 

G.  Warren  Dresser  (Honorary). 

.New  York,  N.  Y 

. . May 

27, 

1883 

M.  H.  Jones  

.Easton,  Pa 

. . June 

I, 

1883 

W.  H.  Price  

. Cleveland,  0 

. . June 

8, 

1883 

James  D.  Merriman 

.Vera  Cruz,  Mexico 

. . - June 

10, 

1883 

A.  W.  Richardson 

.North  Adams,  Mass. . . . 

4, 

1883 

ATiles  W.  Caufrhey 

Erie,  Pa  

20, 

1883 

Wilmer  G.  Cartwright 

. Hoboken,  N.  J 

. . . Feb. 

23, 

1884 

Philips  Peebles 

.Quebec,  Can  

. May 

15, 

1884 

Ignaz  Herzog  

.New  York,  N.  Y 

. . . . Oct. 

23. 

1884 

Thomas  Butter  worth  

.Rockford,  111  

. . Apr. 

5, 

00 

00 

George  Cornell 

.Youngstown,  0 

. . . . Apr. 

22, 

1885 

Francis  Thompson  

. Charlestown,  Mass  . . . 

. . .Aug. 

30, 

1885 

James  D.  Brewer 

. Springfield,  Mass 

Feb. 

7, 

1886 

Emile  J.  Durand  (Honorary)  . . 

.Paris,  France  

. . . Feb. 

1886 

John  Anderson  

Ironton,  0 

• June 

25, 

1886 

James  H.  Walker,  Sr  

Tonawanda,  N.  Y 

. . .Mar. 

I, 

1887 

T.  F.  White 

Houston,  Texas  

..  Feb. 

28, 

1888 

John  C.  Pratt . . . 

.Jamaica  Plain,  Mass... 

. . .June 

7, 

1888 

William  Helme  

.Atlanta,  Ga 

. . June 

12, 

1888 

Joseph  H.  Collins  

Philadelphia,  Pa  

. . June 

26, 

1888 

John  M.  Murphy 

. Baltimore,  Md  

. . Aug. 

25, 

1888 

John  McDougall 

. Hornellsville,  N.  Y . . . 

. . . N ov. 

2, 

1888 

C.  H.  Nash 

• St.  Louis,  Mo 

. . Nov, 

9, 

1888 
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John  Cartwright  

• Poughkeepsie,  N.  Y.  . . 

. . . Dec. 

19, 

1888 

C.  F.  Maurice  

. Sing  Sing,  N.  Y 

. . Dec. 

24, 

1888 

Robert  P.  Spice  (Honorary) 

London,  England  

. . M ay 

iij 

1889 

Edward  J.  King  

Jacksonville,  111 

. . . Oct. 

28, 

1889 

Oliver  E.  Cushing 

Lowell,  Mass 

. . .June 

17, 

1890 

Theobald  Eorstall  

Chicago,  111 

. Jan. 

19, 

1890 

William  Parrish  

. Seneca  Falls,  N.  Y .... 

. . Jan. 

19, 

1890 

Walter  B.  Houston  

Rahway,  N.  J ......  . 

3. 

1890 

James  Henri  Rollins  

. Worcester,  Mass  ...... 

. . lune 

19. 

1890 

Gen.  Chas.  Roome  (Honorary) 

.New  York,  N.  Y 

. . June 

28, 

1890 

B.  E.  Sherman 

.New  York,  N.  Y 

. . Oct. 

3L 

1890 

Nathaniel  Tufts  

Boston,  Mass  

. . . Nov. 

9, 

1890 

Geo.  W.  Kraft 

.Philadelphia,  Pa  

. . . Dec. 

22, 

1890 

William  Mooney  

New  York,  N.  Y 

21, 

1891 

William  H.  Down 

.New  York,  N.  Y 

. . Feb. 

15. 

1891 

I.  Linton  

Ravenna,  0 

. . . Mar. 

— , 

1891 

J.  M.  Sterling 

.Monroe,  Mich 

May 

18, 

1891 

E.  M.  Russell 

St.  Louis,  Mo  

. . May 

28, 

1891 

Samuel  Prichitt 

Nashville,  Tenn 

Sept. 

21, 

1891 

John  Andrew  . . . . . 

. Chelsea,  Mass  

. . Feb. 

10, 

1892 

Geo.  Shepard  Page  

New  York,  N.  Y . . . . 

. . . Mar. 

26, 

o^ 

00 

Charles  Nettleton  

.i'Tew  York,  N.  Y 

. . . May 

5. 

1892 

Alfred  M.  Norton 

.Na.shua,  N.  H 

..  July 

i3» 

1892 

George  A.  McTlhenny 

.Washington,  D.  C . . . . 

Oct. 

16, 

1892 

John  J.  Griffin 

. Philadelphia,  Pa  

. . Oct. 

22, 

1892 

Austin  M.  Copp 

.Boston,  Mass  

I, 

1892 

Fred.  H.  Odiorne  

. Boston,  Mass  

J • 

3> 

1893 

Frank  H.  Dyer 

. .Salt  Lake  City,  Utah  . . 

. . Mar,* 

— , 

1893 

Matthew  Cartwright  

. Rochester,  N.  Y 

. . Apr. 

25. 

1893 

Henry  C.  Hordley 

. . Cumberland,  Md  

. . May 

5. 

1893 

Edward  Jones  

South  Boston,  Mass  . . . 

. . .Aug. 

I, 

1893 

Thomas  C.  Hopper 

, Philadelphia,  Pa  

. . . .Feb. 

23> 

1894 

Frederick  A.  Sabbaton 

. .Troy,  N.  Y 

. . .Apr. 

J4, 

1894 

John  H.  Knowles 

. Richmond,  Va 

. . , May 

1894 

Paul  S.  Merrifield . . . 

.New  York,  N.  Y 

. . . May 

12, 

1894 

Samuel  G.  Stiness  

. . Pawtucket,  R.  I ... 

. . . Nov. 

5. 

1894 

Thomas  D.  Gilbert  

Grand  Rapids,  Mich  . 

. . . .Nov. 

18, 

1894 

Geo.  Henry  Wells  

.Nashville,  Tenn  .... 

. . . .Nov. 

22, 

1894 

Thomas  C.  Cornell  

.Yonkers,  N.  Y 

. . . . Dec. 

29, 

1894 

Sylvester  S.  Townsend 

New  York,  N.  Y 

. . Jan. 

H, 

oc 

On 

James  McCutcheon 

. Pittsburg,  Pa  

Mar. 

4> 

1895 

Oscar  Zollikoffer 

. . New  York,  N.  Y 

. . . . Apr. 

1, 

1895 

A.  P.  Collins  

. New  Britain,  Conn  .. 

. . Apr. 

21, 

1895 

Wm.  C.  Adams 

.Richmond,  Va 

. . . Mav 

i9> 

1895 

C.  A.  Bennett,  Jr 

. Freehold,  N.  J. 

...July 

24, 

1895 

Wilbur  H.  Townsend 

. .New  York,  N.  Y . . . . 

, . . . Feb. 

26, 

1896 

Jos.  R.  Thomas  

. . New  York,  N.  Y 

28, 

1896 

Jos.  D.  Weeks 

. . Pittsburg,  Pa.  

. Dec. 

26, 

1896 

cclix 


John  W.  Newell  

New  Brunswick,  N.  J. 

. . . jan. 

5* 

1897 

Fred  W.  Norton 

Nashua,  N.  H . . . 

. . Oct. 

2, 

1897 

W.  L.  Proctor  

.Ogdensburg,  N.  Y . . . . 

. . . Nov. 

* 7> 

1897 

James  F.  Rogers  

Jamaica  Plain,  Mass... 

. . . Dec. 

1 8, 

1897 

George  D.  Cabot  

Lawrence,  Mass 

Jan. 

1 8, 

1898 

John  Tracey  

. Poughkeepsie,  N.  V . . 

. . . Mar. 

19. 

1898 

Clefford  L.  Slade 

Portchester,  N.  Y . . . . 

. .May 

i8, 

1898 

Pittsburg,  Pa  ■ 

Auf’’ 

c 

1898 

J. 

Geo.  S.  Hookey  

• Augusta,  Ga 

Oct. 

i8. 

1898 

Wm.  W.  Greenough  (Honorary) 

Boston,  Mass  

. . June 

17, 

1899 

Jerome  Croul  

Detroit,  Mich  

26, 

1899 

Geo.  W.  Starr  

Wallingford,  Conn 

. . Dec. 

25, 

1899 

D.  E.  Knight  

. Marysville,  Cal  

Jan. 

5. 

1900 

Jas.  Gardner,  Jr  

Pittsburg,  Pa  

16, 

1900 

James  M.  Starr  

Richmond,  Ind 

. June 

17. 

1900 

Milton  J.  Payne  

Kansas  City,  Mo  

• • July 

17, 

1900 

William  J.  Fay  

.Anaheim,  Cal  

. . Aug. 

4, 

1900 

W.  G.  Chandler  

Plarrisburg,  Pa  

. .Aug. 

14, 

1900 

George  Treadway  Thompson 

Denver,  Colo  

. . Oct. 

I, 

1900 

W.  G.  Abel  

Atlanta,  Ga  

. . . Dec. 

21, 

1900 

A.  C.  Gandey 

Lambertville,  N,  J . . . . 

Dec. 

30. 

1900 

Harold  Humphreys 

New  York,  N.  Y 

..  Feb. 

12, 

1901 

David  W.  Crafts  

.Northampton,  Mass.  . . 

, . Mar. 

12, 

1901 

Charles  C.  Fry 

. Lynn,  Mass  ... 

Mar. 

21, 

1901 

William  Stacey  

Cincinnati,  Ohio  . . . . 

. . June 

17. 

1901 

James  Slade  . 

Yonkers,  N.  Y 

.June 

18, 

1901 

Geo.  B.  Neal  

.Charlestown,  IMass 

...July 

7. 

1901 

Wm.  E.  Barrows  

• Philadelphia,  Pa 

...July 

30. 

1901 

Wm.  W.  Goodwin 

Philadelphia,  Pa  

. . Oct. 

6, 

1901 

Number  deceased  while  on  Roll  ii8 
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